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Reproductions, Floor Plans, Complete Prices, Etc., Etc., 
The most comprehensive volume of its kind published. Really too valuable to give away 
indiscriminately. If you — building and desire some practical suggestions, write 

oday, and get a copy Fi rom 


The World’s Greatest Bargain Center 
We Save Home Builders 30% to 50% 


No one else 1n all the world can make such low prices on NEW, HIGH GRADE building material and merchandise. 
Our reputation as “CASH BUYERS” places at our command first every bargain worth having. We are satisfied 
with one small profit. All the in- ne pe me of the wholesaler, jobber and retailer remain in your pockets, 
Think what a saving this means for youl below what our customers say. PH, want any better proof ? 


YOUR PROTECTION: GUARANTEE STOCK 
* NO MONEY IN ADVANCE; WE at SUBJECT TO APPROVAL. 
We would not dareship you a carload of building material, valued anywhere from $300.00 to $2,000.00 without ONE 
CENT DOWN, if we misrepresented one single item. You are perfectly safe and can arrange to pay for the 
material after it is received. 


| FOR THIS HOUSE | 

HOUSE No. 6-A 
An example of our truly wonderful 
bargains: A modern home of 7 rooms and bath, 


Our Plan Book contains more than 100 carefully 
selected d-signs. 


FREE PLAN OFFER 


Complete Blue Print Plans, 
Specifications and Material List 
if you purchase. If sent for 
examination. $2.00 deposit required; 
money refunded if unsatisfactory. 


Architectural Service 


We develop building ideas. 
you are not sui with anyof the de- 
signs in our book, our building ex- 
perts - help you. A special depart- 
ment o service for the 
individ home builder. 


95 Modern Plumbing 
$8 _ Complete for this Design 


Description of No. 6-A 


House No. 6-A is a full two-story 
residence, size 23 ft. by 33 ft. 3 in., up. 
late; for comfort and con conven- 


Material 


No. 1 Fr. raming Lumber; Clear 
Red Cedar Shingles; 
Interior, finish; 
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Plant for this Desig 


Range Boiler; ali 
roughing: in material 


uote prices that 
er cent; easy to in- 
necessary instruc- 
easily install his own plant. 
Complete Steam Heating Plant. $188.63 
Complete Hot Water Plant. $199.24 


of satisfied customers have 


written us letters similar to th 
but will capply Post Office sddrenses to any showing 


$1,000.00 Saved 


Bveeything arrived in good 
condition. on the 
building, including 
and bathroom outfit, 

bout $1,000 as this kind of 


$700.00 Saved 


I am Gey tly satisfied. 
Don't a bit backward in 
ah Pd me for you have 
done all andifanything more 
than you agreed to doby me. 


$300.00 Saved 


We received the lumber in 
good shape. Everythingcame 
that the plan called for. I 


$200.00 Saved 


I write to express my entire 
satisfaction with the lumber 
which you sent me last fall. 
I have saved about $200.00 in 


fumber would be very dear 
here. My house is open for 
inspection at all tim 
(Signed) LEWIS Youne 
Pennsylvania 


spite of the heavy freight 
o rates fer a haul of about 


honse. 1100 m 
(Ss igned) 


saved on house, $700.00 and 
also got better material and 
tter house. 
(Signed) JOHN J. DUNN HOS. JENSEN (Signed) "PRANK W. SMITH 
Ohio linois Massachusetts 


Send Us Your Lumber Bill For Low Estimate 


Enormous stock always on hand, ready for quick shipment. Our marvelous facilities in buying, handling and 
distributing enable us to undersell any market. Great bargains in building materials of every kind: Mill work 
(Doors, Windows, Frames); Mantels and Grates; Cabinets, Colonnades and Grilles; Hardware; Paint; Structural 
Tron; Sheet Metal, Roofing, etc., etc. Also Furniture, Carpets, Rugs, Groceries, Clothing, Shoes and other general mer- 
chandise. We handle nearly eve eything and we can save you money on everything we handle. If you can spare the time come 
to Chicago and get acquainted wit A tripthrough our plant will be an education in economy. 


CHICAGO HOUS 


Prominently known to the public for 20 years as the great “Price Wreckers” and now owned by the Harris Brothers 
Company, have decided that their best interests require that the name of the principal owners of the company be more prom- 
inently brought to the public’s notice. There is no change in our business, except that the four Harris Brothers will, in the 
future advertise and sell their s, heretofore advertised and sold under the name of the CHICAGO HOUSEWRECKING 
OOMPANY, under the name o e Harris Brothers Company. 


FREE CATALOGS Building Material; Plumbin 


Harris Bros.Co. : 


; Heating; Paint; Electric Lighting; Furniture and Stoves; 
‘a Mammoth General Catalog embraces everything. 
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POPULAR MECHANICS ADVERTISING SECTION 


HE others are going to give him neckties 
and slippers and handkerchiefs and what not. 


you are stumped and just don’t know what to 


get, take this little tip from Santa Claus—just you 
slip around to any tobacco shop and tell the 
man you want a one-pound glass humidor full of 
Prince Albert. He will fix you up a spanking 
fine Christmas package and you can slip it on the 
mantel for Him. Maybe you don’t know what a 
crackerjack Christmas present P. A. makes, but 
take it from your Uncle Nicholas—that father, 
husband, brother or sweetheart of yours will 
make a mental note that “there’s one woman 
who understands a man.” The pungent, spicy 
atoma of P. A. adds to the Christmasy smell of the 
hbuse. He will be glad you chose P. A., because 
he knows he can smoke all he wants during 
his holiday without a burned tongue or parched 
throat. Prince Albert can’t bite anyone’s tongue. 
Our patented process removes the bite. Buy 
that package now while the stores have plenty. 


P. A. is also sold in 10c tidy red tins; 5c toppy red 
bags and in pound and half-pound tin humidors. 


R. J. REYNOLDS TOBACCO CO., Winston-Salem, N. C. 


| 
PRINGE ALBERT i 
| 
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| LONG BURNING PIPE AND | 
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Why Not Make HIM a 
“SUGI” Cypress Box? 


—to keep his cigars in? Or, why shoul 
not YOUput ina little time anda little ang 
. interesting work and make HER a royal servin 
ee tray of Sugi Cypress—that will add real ‘distinction 
sociely girl of New Orleans ee to your dining room and delight her more than any 
conventional gift of greater cost. First thing to do is to 


Get the 64-page Cypress “SUGI” Book: 


(incl. 2insertsin India Tint.) ‘‘ The Most Usable Free Book Ever Printed for Folks Like You and Us” 
It tells not only how you can reproduce perfectly the rare and coveted Antique Japanese Driftwood effects b 

scorching and brushing off a piece of Cypress (working in your own kitchen or Cellar) but also why Cypeas 
the only wood the Sugi treatment will work on. You dono designing, tracing or coloring—simply bring out the natural beauty 
and distinction of Cypress. The book lists numberless suggestions as to What to Make—from glove box to library panelling. 


DON’T DELAY. WRITE FOR VOL. 26—FREE 


This box was made by a 


When planning a Mansion,a Bungalow,a Farm, a Sleeping-Porch, or just a Fence,remember— ** With CYPRESS you BUILD BUT ONCE.” 


Let our"*ALL-ROUND HELPS DEPARTMENT" help YOU. Our entire resources are at your service with Reliable Counsel. 


SOUTHERN CYPRESS MANUFACTURERS’ ASSOCIATION 


1219 HIBERNIA BANK BUILDING, NEW ORLEANS, LA. 
INSIST ON CYPRESS AT YOUR LOCAL DEALER'S. IF HE HASN'T IT, LET US KNOW IMMEDIATELY 


MSH OAG 


Build Her a Little Greenhouse: Now 


Plenty of time to beat old Winter to it, if you start soon. Do not consider any material 
but Wood—nor any wood but CYPRESS, ‘‘The Wood Eternal.’’ Any responsible green- 
house manufacturer will tell you why. With metal sash-bars and concrete benches you 
must use fuel enough to keep the temperature fully 5 degrees higher than if you build of 
wood in order to keep your soil at a given 
warmth. Greenhouse use is the most severe test 
to which you can put wood; CYPRESS has 
no rival in meeting it. 


20 of the famous Cypress 
Vol Pocket Library (never 
before advertised in 
this magazine) contains among many other items 
of special value, a Detailed Plan and Working 
Drawing, for a splendid little practical greenhouse 
(like picture at left) that you can build yourself. 
Don’t missthis. Write tonight for Volume 20— 
also ask for Volume 3—all about greenhouses. 


The John C. Moninger Company, Chicago, Greenhouse Builders, say:—‘‘The greenhouses 
built by us of clear Cypress, free from sap, 21 years ago are being used today by their 
owners and the wood is perfectly preserved and free of any decay or rot.’’ 


Let our ‘“ALL-ROUND HELPS DEPARTMENT” help YOU. Our entire resources are at your service. 


SOUTHERN CYPRESS MANUFACTURERS’ ASSOCIATION 


1219 HIBERNIA BANK BUILDING, NEW ORLEANS, LA. 
IF HE HASN'T IT—LET US KNOW QUICK 


INSIST ON CYPRESS AT YOUR LOCAL DEALERS. 


\ A can be made by yourself into scores 
A of useful and uniquely beautify] 
) > ~~ things for Christmas Giving at the 
= “ mere cost of a few thin boards of 
~ *‘a little pleasant labor lovingly done.” 
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T has been said that a regiment is simply a multi- 
| plication of its Colonel. The same thing is true of 
any kind of management. To multiply himself—to 
duplicate his own efhciency in every unit of his force 
—that is the manager’s ideal. 

So that a manager who is looking for 100% of effic- 
iency in his force must first find it in himself. And to 
be fair to his force he must first be fair to himself. He 
must give himself all the chances of generating the 
fullest man-power. 

The head of a sales division in a big western 
Indiana plant got hold of this idea and applied it with 
what he at first thought was some success. But he 
found himself working harder than ever and the strain 
began to tell. 

It was then that one of the directors happened to 
introduce a visiting electrical engineer who spent 
severai days in company with the sales chief. By this 
time the engineer felt free to talk plainly. 

‘*Mr. Blank,’’ he said. ‘*‘ You’rea splendid exam- 
ple of energy but you’re not giving yourself a square 
deal. You’re not giving yourself the right help.’’ 

The right help !’’ cried the manager. ‘‘ Haven’t 
I got a fine force here ?’’ 

‘*Your people are all right, and you’ve made them 
imitate your energy, but neither they nor you have the 
right help. You’re all working, so to speak, with old 
fashioned tools. ‘The help you all want is 
electricity. Yes, I know you’ve got electric 
lights—old fashioned ones in the wrong 
places. But there are at least twenty ways in 
which electricity could help you that you’re 
not using—twenty more people would not 
help you so much and would only be an addi- 
tional burden to you. Some day they’ re going 
to cut out all that overhead belting and shaft- 
ing over there in the factory and use motor 
drive for each machine. Meanwhile you 
could apply that electric drive principle to 
the people in your office here. You could From 


The 


Helping the Manager 
to do more work 
with less strain 


Guarantee 
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Goods Electrical 


apply it to yourself. With the help of electricity you 
could do the same thing for this ofhce that cutting out 
the overhead belting and shafting will do for the 
factory—make the general conditions better for all, 
and the particular conditions better for each. 

** Let me show you what I mean—and your own case 
is most important because if you are slowed down your 
force is likely to reflect you. Take your lighting. You 
yourself have poor light. You go after people or send 
after them, when a button in your desk would do the 
thing better and save hours of your high-priced time 
every week. A moment ago you got up and opened your 
window. A little electricz! help here would purify that 
air fuel your human engin s are stoking up on. You're 
not using electricity for any of the mailing or adding 
machines—and that clerk who is mounting photo- 
graphs, for instance, could do it in one-quarter of the 
time with an electric flatiron. I venture to say that you 
could accomplish 80% more work here with half the 
wear and tear if you made use of electricity in even a 
fraction of the ways in which it can be used.’’ 

This plain talk fitted in so well with the sales 
manager’s first thought on the efficiency question that 
he promptly acted on the detailed advice secured from 
the engineer, and supplemented by the local electric 
light and power company. As a result, within a year he 
was able to compute that without increasing his office 
charges by a single dollar he was doing much 
more work and found himself in a position 
to shorten his own too heavy hours. 

Perhaps you who read this have a man- 
power problem in your own person. Take up 
the matter today with your electric power 
and light company or any General Electric 
Co. agent in your vicinity. You will find 
them more than glad to co-operate with you, 
and no matter how complex your preblem 
may be they have at their command the 
service of any part of our organization that 
may be most helpful to them and to you. 


Mark 
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Niagara Falls,N.Y. Richmond, Va. Washington, D. C. 
Minneapolis,Minn. Rochester, N. Y. Youngstown, Ohio 


For Texas, Oklahoma and Arizona business refer to Southwest General Electric Co., (formerly Hobson Electric Co.)—Dallas, El Paso, Houston and Oklahoma City 
For Canadian business refer to Canadian General Electric Company, Lt'd, Toronto, Ont. 
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POPULAR MECHANICS 


‘rae AU TOMOE 
Be an Auto Mechanician 


Do work at homes of auto owners or if you 
prefer drive a car, tester or salesman. We 
will teach you and show you how to start. 


Everyone in the 


TRADE 


every year it 
| grows four times. 
| DON’T DELAY 
» —START NOW. 
YOU DON’T 


HAVE TO BE A 
MECHANIC — It’s 
9% in knowing the prin- 


ciple and construc- 
tion and how to 
diagnose troubles 
% and adjust—know- 


WORK AT HOMES OF AUTO OWNERS ing how —that’s the 
AS A CLERN( BERT TIPPEY) key note 


NEW ADDITION TO OUR FAMILY OF MODELS 


4 CYLINDER ENGINE MODEL THE PROGRESSIVE CHART 
4T WORKS, ALL MOVING PARTS REAL MAN IKIN, sHowina now THE CAR 
METAL. OTHER MODELS ARE : MAG- 1S ASSEMBLED FROM THE GROUND UP 
,CLUTCH,GEAR BOX, 1AL 


It’s easy to learn — easier than working in a 4 
YOU LEARN THROUGH THE EYE and see the IN- 
SIDE operation and get actual practice on the REAL 
woties Models. A bo ,swere years old can learn — 


MANY SAY THEY LEARN A LOT FROM THESE 32- 
PAGE, FULLY ILLUSTRATED BOOKLETS ALONE 


ou—— how we can teach YOU, how we 
We Will Show Y have taught hundreds of others 
— how we can start YOU to making money even before you 
complete Course — how we have started hundreds of others who 
Anew no more than you do right now— 
We Will Further Show You— endorsements of the /ead- 
ing motor authorities of the 
word, men who could not afford to endorse this system if it 
was not absolutely satisfactory in every respect. 


YOU DEAL WITH A RELIABLE FIRM 
Mr. Dyke has been identified as a pioneer inventor, supply 
man, etc.. with the auto industry since the peginnin e 
originated first auto supply company and published the first k on 
autos in America. No other man with such experience is today teaching 
others. And all the experience and inside information of the auto business 
he has thus gai ii in this Course and Employment P’ 
On Trial 27¢ slowed trial examination of the Course—If it 
isn’t perfectly gatiafactery yes can return it within two days 
and get your money back. The Course is all sent to you at one time. 
it Now— 


SPECIAL PRI 
WRIT Complete Course—only . . $15.00 


DYKE’S CORRESPONDENCE 
3 SCHOOL OF MOTORING, 
Box 188, Roe Bidg., ST. LOUIS, MO. 


NO NOTE — Beware of Imitators — Deal with the Originator 


ADVERTISING 


Simply send us a postal and ask for our iree iilustrated 9,059- 
word Business Booklet which tells how priceless Busiosss 
Experience, squeezed from the lives of 112 big, broad, brainy 
business men, may be made yours—yours to boost your 
salary, to increase your profits, This free book deals with 


How to manage a business 


to collect money 
to stop cost leaks 
to trai: 


n and handle men 

to get and hold a position 

to advertise a business 

—How to devise office method 

Sending forthis free book binds you to nothing, involves you in no oblige 

tion ; yet it may be the means of starting you on a broadercareer, Surely you 

q@ill not deny yourself this privilege, when it involves only the risk ofa 

postal—a penny! Simply say “Send on your 9,059word Booklet”, Send ts 

SYSTEM, Dept. 81-12 Wabash and Madison Sts., Chicago 


How TO DEVELOP 
v RGY, ENDURANCE 


PERFECT PHYSIQUE ? 


My FREE BOOKS, “ The ‘Whys’ of Exercise” 
and “he First and Last Law of Physical 
Culture,” tell you, if you are weak or underdevel- 
oped, how to grow strong; if strong, how to grow 
stronger. They explain how to develop lungs and 
muscle, the strong heart and vigorous digestion—in 
short, how to improve health and strength internally 
as well as externally. Send TO-DAY—NOW—for 
these FREE BOOKS. Enclose 4c in stamps 
cover postage. 


PROF. H. W. TITUS, si severe, New York City 


ipti » the Boys’ 
and ask for premium No. 15 and we will ‘hick 
COMPANIO .. 305 E. 51 St., 

200 Kinds Iron, Wood, 
Wire & Steel Puzzles 


Catalog and sample—3 leaders for 25c 


WESTERN PUZZLE WORKS 
St. Paul, Minn. 


8 


Never needs coating. A perfect fire protection. 

te io. 7 W. Johns-Manville 
ray Co. New York and every 

GAGHOO @ Make the whole family 

® and all your friends 

“just sneeze their heads off” without knowing 


why, with Cachoo, the new long distance harmless 
snuff. Sent anywhere for 10c. 3 for 25c, 1 doz. and spe- 


cial for 90c. AMERICAN SUPPLY CO., St. Paul, Minn. 
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The Writing on the Wall 


It was at the famous feast of Belshazzar, King of Babylon, that 
the prophet Daniel read the awful dictum—** Mene, Mene, Tekel 
Upharsin.” That night Cyrus and his army captured the city, but 
not until thousands of years later was unearthed the inscribed 
cylinder that told the real story of the “Fall of Babylon.” This 
curious account is but one of many thousand “ original documents ” 
contained in thé marvelous work 


The Library of Original Sources 


now for the first time available to the general public. This remarkable Library had previously been 
sold by subscription, but by purchasing the entire unsold edition from the publishers we secured it at an 
absolutely unheard of reduction. Therefore we are able to offer a few sets to POPULAR MECHANICS readers at 


AN EXTRAORDINARY BARGAIN 


Send us the attached coupon AT ONCE, and we will tell you how to get the Library on EASY MONTHLY 
PAYMENTS, and mail you FREE a book of rare d ts showing curious inscriptions of the Ancients. 
Remember there are only a limited number of sets, so act quickly. Mail the coupon NOW. You assume no 
obligation. No salesman will call. The book is FREE. 


Terra-cotta 
cylinder containing 
yrus’ own story 


of the 
“ Fall of Babylon” 


. ss DO YOU KNOW that the old Egyptians, 5000 years B.C., had 
THIS MARVELOUS WORK is revolutionizing modern | Do you know that the sacred literature 


thought. It gives the authoritative, rock-bottom sources of gives the story of the Creation? Do you know that books 
our knowledge on ALL SUBJECTS OF HUMAN INTEREST from | and newspapers were printed in Asia thousands of years 
the earliest civilization down to today—the inside facts| before printing was invented by Gutenberg? Did YOU ever 
which the average person has never even heard of. read Columbus’ personal log of his great voyage—filled with 


OVER 100 RESEARCH SPECIALISTS spent 10 years strange happenings and ominous forebodings ? Do you know 


gathering the contents of this great work. Ancient and 
remote and forgotten civilizations in all parts of the globe 
were uncovered, and age-buried hieroglyphics on monu- 
ments, tablets, sun-baked bricks and palimpsests yielded 
their secrets; untiring workers ransacked the hidden liter- 
ature of every age, ancient, medieval and modern, to find 
these “ original documents.” Nothing like it has ever been 
attempted or thought of before. You'll be amazed at the 
wealth of information this unique library contains. 


that there occurred in Medieval England a great Socialistic 
| protest ? Do you know’by what unique process Harvey dem- 
| onstrated the circulation of the blood? Do you know who 
| Machiavelli was, or what world famous treatise he wrote? 


| YOU’LL FIND THEM ALL-—and thousands of others 
| equally as curious and important—in The Library of Origi- 
nal Sources. Every document is in the exact words of the 
original, translated ; every contribution is from the actual 
eye-witness or person who took part; every idea is in the 
| words of the thinker, discoverer or inventor. 


MAIL THIS COUPON FOR FREE BOOK 


UNIVERSITY RESEARCH P.M. 12-13 
Dept. G, Milwaukee, Wis. 


Send me the FREE book of rare documents 
showing inscriptions of the Ancients and 
tell me of your easy payment offer. I assume 
no obligation, the book and all you send me 
is to be free, and no salesman is to call. 
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POPULAR MECHANICS 


Just Out! 


“Inlay Enamel” Monograms 


The latest idea 

in watch cases. 
Superbly beauti- - 

ful. Your own 
monogram in 
handsome enam- 
el design, (many 
colors to choose 
from) inlaid in 
the superb gold 
strata case. The 
newest thing— 
just conceived, 
Send for illus- 
trated book. 


Read Below 


New 
| Adeas In Watches 


Catalog of illustrations in 
exact colors sent on request 


@p The exclusive Burlington 
” watch movement is now encased at 

the factory in a variety of newest 
styles: In ay and Ribbon Mono- 
grams, Diamond Set, and French 
Art Cases—pronounced by experts 
the acme of the gold designers’ art. 
19 jewels—adjusted to temperatures, ad- 
justed to positions, adjusted to isochronism. 
The Burlington is the only watch made 
exclusively in the highest grade—no low 
and no middle grade movements in the 
Burlington line. Choice of 25 newest styles. 


We ask you to look at the new 
designs—the dainty new style colored 
enamel and ribbon monograms especially. 


Write for Book of 
wu, Art Designs 


Watch (Men’s and ladies’ sizes.) 


k Co See, Burlington Watch Company 
Boo upon Dept. 1199, 19th St. 
19th Street an a Ivd. 

Dept. 1199, Chicago, Ill. “ey, — 

ation an re 

book of men’s ond adied watches. 
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ADVERTISING SECTION 


THE IDEAL 


CHRISTMAS GIFT 


For Every Wide-Awake Boy 


THE Boy MECHANIC 


480 Pages—700 Articles—800 IIlus- 
trations—Cloth—Price $1.50 Prepaid 


A book that describes how to make 
all the things every boy likes to 
build or experiment with. 


The Most Interesting Boys’ Book 
Unlike so many other books of a somewhat 
similar nature, it is not confined to only one 
or a few subjects but describes 700 different 
things boys can make and do in the fields of 
mechanics, electricity, sports, arts and crafts 
work, magic, etc. 

An unusually generous book; size 7 by 10 
in. and 1% in. thick; printed from large, 
clear type on high grade book paper and 
durably bound in cloth. Attractive four- 
color cover design. 


Wholesome, Practical, instructive 


Besides telling how to make scores of things useful 
about the house, full and complete directions are 
given for constructing the following and hundreds of 
other things which appeal to the heart of every boy. 

Many Electrical Appliances—Steam and Gas 
Engines—Turbines—Motors—Wireless and Morse 
Telegraph—Self-Propelled Vehicles—Toboggans— 
Ice-Boats—Canoes—Paddle Boats—Punts—Camp- 
ing Outfits—Tents—Fishing Tackle—Magic Lan- 
terns — Searchlights—Cameras —T elescopes—Glid- 
ers, Kites and Balloons—Electric Furnaces—Lathes 
—Pottery Kilns, etc. 

Many hours of enjoyment are in store for the boy 
who becomes possessor of this book. 

Sent Fully Prepaid to any Address 
Upon Receipt of the Price 


POPULAR MECHANICS BOOK DEPT. 
318 W. Washington Street, CHICAGO 
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This Book Will Help You 
Audels Answers on 
Practical Engineering 


When you spend your good hard earned money for 
books, always make sure that you are going to receive 
something that will assist you in bettering your position 


HIS book deals largely with the founda- 

I tion principles which govern the practice 

of steam engineering. Nothing so soon 
condemns the applicant as want of knowledge 
of the every day practice and simple laws 
relating to the care and management of a 
steam plant. 

No one is expected to know everything, 
but all are required to be familiar wit 
certain facts which may be called “the 
beginning of things.” 

The lack of knowledge of the small things 
carries conviction of the same lack in the larger. 


Plain facts, that you should know, are plainly explained 
in AUDELS ANSWERS on PRACTICAL ENGINEERING. 


IT ANSWERS YOUR QUESTIONS ON 


Air, Water, Steam, Fuel and Heat, Steam Boilers, Boiler Construction, Water Tube 
Boilers, The Steam Gauge, The Safety Valve, Properties of Steam, Installation of 
Boilers, Management of Boilers, Engineers’ Law, Firemen’s Law, Steam Engines, The Valve 
and Valve Gear, The Corliss Engine, Engine Arithmetic, Lubricators, Installation and Operation of 
Engines, Steam Pumps, Injectors, Feed Water Heaters, Steam Heating, Steam Traps, Belts, Gears 
and Pulleys, St Turbines, Refrigeration, Practical Electricity, Elevators. 


Understand the framework of which your work is but across bar. Know something of the cause of which your 
work is but an effect. Know something of the effect of which your work is the cause. And, above all, know 
why it is done one way and not another. a 
LEARN THE THEORY UNDERLYING THE WORK. Practical Engineering contains 288 pages fully oe 
illustrated, handsomely bound and printed and is in every way a first class book. ES =a 


for examin- 
e e ~ ation one copy 
Examination Offer 
If'You Are Interested sien and mat the coupon, and it will bring Engineering 


for free examination. You can have one week in which to dig out 
the mine of valuable information contained in its 200 or more pages. 


Carry It in Your Pocket for One Week 


and at the end of the time, if you do not think the book 
is worth one dollar, mail it back to us. If it is, you 
can mail us $1.00 in payment for your copy. If you 
fail to consider this liberal offer you are not deal- Gecupation......... seeeeeeserereeereresesrrrsssserenssarnnns 
ing fairly with yourself. We take all risk that ‘* Audels 
wers on Practical Engineering” is a book you 
should own. Act now before you forget it. 


If I keep the book, I promise to send 
you within 7 days after receiving it ONE 
DOLLAR, in full payment; if I do not keep 
it, | will mail it back to you within 7 days. 


ENGINEERS 
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pk 
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Learning Carpentry at a Navy Trade School. 


“It’s Great to Have a Trade!” 


O know that you have learned some special kind of 
right— just as right as the best teaching can 
make it — 


*To know that this work is permanent—that it will earn 
you good wages for the rest of your life— 


To practice it under conditions which are far more 
healthy than any city shop or factory — 


That’s how you feel when you're working at one of the Navy's 
special mechanical pursuits. 

Over 50 different good-paying trades and special kinds of work 
are used in the U.S. Navy. These are taught in special Govern- 
ment Training Schools on land, and practiced on the big battleships 
themselves. 

If you are between 18 and 25, ambitious, and have a natural 
aptitude for mechanical work, call at the nearest Navy Recruiting 
Station for full information. Write us for Recruiting Station address, 
also copy of a free interesting booklet, “The Making of a Man-o’- 
Warsman,” which tells in clear pictures and simple language all about 
Navy life and work. 

If you write for this today you may become one of the several 


thousand young Navy men who are saying “Its great to have a 
trade.” Address: 


Bureau of Navigation, Box 69, Navy Department, Washington, D. C. 


UNITED STATES NAVY 
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‘4 : : 
QUEEN OF SHEBA’S VISIT TO KING SOLOMON | teeta 


The Queen of Sheba’s Visit to King Solomon is one of the most famous incidents in the history of the ancient world. 
The beautiful picture shown herewith from Ridpath’s History illustrates but one event of all the thousands in the 
complete work. Truly it may be said of the merits of this History as was said of the splendor of King Solomon’s 
Court: “ The half has never been told.”’ All nations, ancient and modern, are embraced in the world-famed publication 


Ridpath's History;:.World 


We will mail our beautiful 46-page free booklet of sample pages to all interested in our offer, and with- 
out any obligation to buy. A coupon for your convenience is printed in the corner of this advertise- 
ment. We offer the remaining sets, brand new, down to date, beautifully bound in half morocco, 


At LESS than even DAMAGED SETS were ever sold 


We will name our price only in direct letters to those sending us the Coupon below. 
Tear off the Coupon, write name and address plainly, and mail to us now before you forget it. 
Dr. Ridpath is dead, his work is done, but his widow derives her support from his a ie to print our price 
broadcast, for the sake of more quickly selling these few sets, would cause great injury to future sales. 


Free 


We will mail 
free a beautiful 
46-page book on 
history to every 
reader inter- 
ested in our 
offer who mails 
us the coupon 
below. It con- 
tains Dr. Rid- 
path’s Race 
Chart in colors, 
the best map of 
the Panama 
Canal ever 
printed, togeth- 
er with por- 
traits of Socra- 
tes, Czesar, Na- 
poleon, Shakes- 
peare and 
other great char- 
acters in history. 


IDPATH throws the mantle of personality over the old heroes of history. Alexander 
is there — patriot, warrior, statesman, diplomat — crowning the glory of 
*" Grécian history. Xerxes from his mountain platform sees Themistocles, 
with three hundred and fifty Greek ships smash his Persian fleet of over a 
thousand sail and help to mold the language in which this paragraph is 
written. Rome perches Nero upon the greatest throne on earth, and so 
sets up a poor madman’s name to stand for countless centuries as the 
synonym of savage cruelty. Napoleon fights Waterloo again under your very < 
eyes, and reels before the iron fact that at last the end of his gilded dream has 1y, ing photogravures of Napoleon, ff 
come. Bismarck is there—gruff, overbearing, a giant pugilist in the diplo- Queen Elizabeth, Socrates, Cresar 
matic ting laughing sim disdain at says ves 
not.”” Washington is there, “ foursquare to all winds,” grave, thoughtful, tp, @tc., anc mil par- 
proof against the wiles of British strategy and the poisoned darts of ae oe Oe 
false friends; clear-seeing over the heads of his fellow-countrymen, < 
and on into another century, the most colossal world-figure of his 
time. ee covers every race, every nation, every 
time, and holds you spell-bound by his wonderful eloquence. 
Nothing more interesting, instructive and inspiring has ever 
been written. Mail the coupon for free sample pages 


140 8. Dearborn St, 
CHICAGO, ILL. 
Please mail. free, 46 page BF 
sample booklet of Ridpath's 
History of the World, contain- 
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$15.00 Draftsman’s Complete Working Outfit 


Yes sir. I will give you a complete draftsman’s of drawing paper, 2 triangles and French curve, Pencil and eraser, 
outfitabsolutely free. Besides these German Silver Drafts- om fit I ‘ae 
man’s Instruments shown here I also give you absolutely free a aes ent ott this outfit anywhere for less than $15.00. ‘I give it to 
20x25 inch drawing board, a 24 inch FT square, 12 inch rule, supply But you must hurry. Send the free coupon now—today, 


Be a Draftsman Earn While Learning 


Earn $125 to $175 a Month at Once 1 will give you paying work 


Thousands of positions paying big money are  todoassoonas youcnroll. Prac- § I Guarantee 
open right along. All over, concerns are constantly tical drafting work will give you ex- To instruct you until 
wanting trained men. They pay big money. Hundreds _ Perience and put you inthe bigmoney §§ competentand placed 
of positions open paying from $75.00 to $100.00 weekly. ™aking class. Start earning money in aposition at aregu- 
prominent chief draftsman will give you personal instruc- as soon as you are my personal stu- lar salary paying from 
tion, practical training, the kind demanded by firms that ent. You may earn $5.00 aday § $125.00 to $175.00 per 
pay the biggest salaries. You can learn to become a draftsman in as soon as you enroll. Big oppor- month and furnish you 
your own home—during your spare time—by mail. tunity for men who act at once. free $15.00 Working 


Chief Draftsman Will Instruct You Personally ——= 


‘, For 20 years I have been doing the highest paid expert drafting work. I will 
Free Outfit Coupon *, train you personally and give you practical training. I will give you this kind of 


~ training as long as required during your spare time, in your own home. 


y. If 
Chief Draftsman ‘ee, .. Pay As You Wish Don’t bother about the money. I ye 


are ambitious and want to become an ex 
Div.1199, Engineer’ + Equipment o.,Chicago °* te, — don’t worry about the money. Write to me now—at once for full particulars, 


Please end me your book, “Successful »,Send the Free Coupon 


: and also full partic- ‘ 
ulars of your liberal ‘Personal Instruc- Jaa fill out the free coupon an 

tion” offer to a few students. It is ey , For Big New Free Boo k mail if, in to me at once, I will send 
ood i i %, you absolute ree and prepaid a new boo 

a that I am obligated in no way whatever. se, Tells you all about the Thiel sou and about the wonde rful opportunities 

se, that are now open. 1 tell you how you can start earning big money a8 

soon as you Here is your chance to get re the money class. 


7 The first step is to send the free coupon. Send it Ni 


% 


he 2 1199, Engineer’s Equipment Co., Chicago, Ill. 
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CLASSIFIED ADVERTISEMENTS 


Advertisements in this section, 15 cents per word, each insertion, minimum 


We have records to prove 
that a classified ad in these 
columns will find a buyer 
for almost anything which 
can be sold. Doubtless you 
have some article of value 
to some one else which you 
no longer need. Why not 
turn it into money? 


10 words, payable in advance. 


To insure ads being inserted under proper class- 


ified head in the January issue, copy must reach this office not later than 


December Ist. 


Popular Mechanics Magazine, 

Gentlemen: 
thing wrong with the ad, 
medium, 
Quality. 
zine, 


Chicago, IU. 

If an ad doesn’t pay in Popular Mechanics Magazine, there is somes 
I get three times greater returns than Jrom any other 
Often receive replies from 4 to 6 months after ad appears. 
Would that there were 100 more mediums equal to Popular Mechanics Maga- 
With best wishes for your continued prosperity, I am, very truly yours, 


Stewartville, Minn. 


Replies are First 


A, P, BENSON, 


AUTOMOBILES 


tires—guaranteed 
free if mileage is 
given. We are putting out a tire 
every auto owner will welcome. Guaran- 
teed to give 7,500 miles service or new one 
furnished free, with no_charge for mileage 
obtained by first tire. Prices less than for 
ordinary standard brands. 30x3, $11; 30x 
3%, $17; 8; 33x4, $25; 
26. Write today for pri and sample of 
“Certificate of Guarantee:’’ Non-Punc- 
ture Tire Factory, Dayton, Ohio. 


A WRITTEN guarantee for 5,000 miles 
without puncture. French and German 
motorists are getting 10,000 miles out of 
their tires by increasing them about one- 
half inch in their size. In eight months 
20,000 American motorists have followed 
their example. It’s so easy you can do it 

your own garage in thirty minutes, no 
matter what condition vour tires are in. 
Send for free catalogue, sample and copy 
of guarantee. Colorado Tire and Leather 
Co., 1112 Karpen Blidg., Chicago, IIL, 451 


AUTOMOBILE 
miles. New one 


7,500 


Golden Gate Ave., San Francisco, Cal., 
1226 Acoma _St., Denver, © olo, 
MOTOR cars for everybody. Learn how 


where to buy them at popular prices. 
“Cycle-car and Motorette,”’ the new 
small car Journal, Subscription $1 a year. 


Emigrant Savings Bank Bldg., New York. 
1910 CAMERON Roadster ; good order: 
$175, or trade for small, modern engine 


lathe and drill press. 
ington, D. 
AU TOMOBIL LE 
should subscribe for the Automobile Dealer 
and Repairer; the big 100-page illustrated 
monthly devoted exclusively to repairs. The 
“Trouble Department,’’ with five 
of numbered questions each month 
car owners and repairmen, which 


Clayton Graff, Wash- 


owners 


“and repairmen 


pages 
from 
are 


PAINT Your Car Yourself.—Save $25 to 
F by doing the work at home with the 
Arsenal system. Our big free booklet “The 
Car Beautiful” tells how. Send for it 
today. Arsenal Varnish Co., Dept. P, Rock 
Island, Ill. 

AUTOMOBILE SUPPLIES 
USE an Air-Friction with new 1°14 


improvements. Increases power and econ- 


omy of motor one-half. Absolutely im- 
possible to choke or load like other car- 
buretors. Uses distillate, gasoline or half 


kerosene with finest results. Starts easy in 
coldest weather. We fit all motors, guar- 
anteeing definite results or refund money. 
Exclusive county rights. Special price first 
order. Air-Friction Carburetor Co., Day- 
ton, Ohio. 


1” CARBURETORS | $4, 
neto $14, Auto Frame 


Splitdorf Mag- 
Shaft-drive Axles 
30” Wheels $2, Cone Clutches $8, 
Radiators $14. Other truck 
parts and auto motors. Badger 
Motor Co., Milwaukee, jis. 


SPECIAL Ford Horn—Operates on mag- 


neto. Complete $6. O. C. Brickell, Fair- 
bury, Neb. 

BIG money vulcanizing at home. Easy 
learned. Book 50c. Vanderpool’s, Spring- 
field, O. 

ELECTRIC Lights for Ford Cars self- 
contained system, including rectifier and 
battery. Storage batteries and all sizes 


rectifiers to charge from alternating current. 


American Battery Co., 1129 Fulton 8&t., 
Chicago, 

WE Weld smashed engine Crank Cases, 
Cracked Cylinders, Transmission Housings. 


Also other parts of cast iron, aluminum, or 


answered by experts on gasoline-engine re- | brass. Saves half cost new parts. Welding 
pairs, is worth many times the subscription Department, Hobbie’s Garage, Hampton, 
price, $1 per year or 15 cents per copy. Iowa. 
Postals not answered. Charles D. Sherman, 
50 Windsor Road, Hartford, Conn. TO Ford Car users: I have a neat 
RUNELVA Polish Co., at Lacon, Ill, | way to stop that rattle in valves. You at- 
sells Auto Body Polish for 80c a quart, pre- | tach in five minutes, Set of 8 for $1.50. 
paid. Guaranteed _uninjurious, Brown, Salem, Ore. 
DISCOVERY keeps windshields clear and , ste 
WHITE steam engine, 4% hp. 


weather. Prevents acci- 


dents and eye-strain. Cheap. Don't show 

or gum. Formula 25c coin. V. Doty, 

REGRINDING the cylinders, and fitting 


new pistons and rings, will make your motor 
as quiet and powerful as it was when new. 


The cost is moderate. Advise bore diam- 
eter if desire quotation. We also expertly 
weld broken pa Send for booklet. 


Waterbury Welding Corporation, Waterbury, 
Sonn, 


ENGINE Buick 45 p., new, cheap. 
Ro m_ 1-212 Fifth, 
PRACTIC “Valve grinder and bezring 
Scraper combined. Guaranteed to seat any 
valve in two minutes. A perfect bearing 
assured, Valuable treatise by an auto- 
mobile expert, 50c. Master Mechanic, Box 
528, Oakiond, Cal. 

AUTOMOBILES, parts and ~ 
Stamp gets bargain list. TT. Culp, 
Canton, 

WANTED. A light friction drive run- 
about or motor buggy. Give full details, 
etc. ©. A. Cober, Hespeler, Ontario, 
“AUTOMOBILE Instruction—$55.25._ Four 
weeks’ course. Best equipped school in the 


country, Men enrolled from all par.s of the 
U. S. Booklet P. M. on request. West 


Side Y. M. 57 Ss i 
oe Sick A., 318 West 57th Street, 


$3: 
steam engine, $10. 18 in. ‘boiler and burner, 
$40. Two-cylinder Holsman gasoline engine, 
$35. — cylinder gasoline engine, 6 hp., 
$25. 1423 North Ave., Bridgeport, Conn. 


WE will nickel-plate all brass paris on 


your car so it will be up to date, $25; 
Ford cars, $20. Lamps repaired also. 
Freight paid. Conn. Plating Works, 57 
Gelden Hill St., Bridgeport, Conn 


FORE-DOORS at Cut Prices! To reduce 
steck we are offering big reductions en all 
our standard Fore-Doors. Write todey and 
secure a bargain while they last. Address 
Dept. D. Auto Specialty Manufacturing Co., 
Indianapolis, Ind. 


4-CYLINDER Franklin Motor, 3% 
complete with carburetor, 
fine condition. $50. C 
ton, N. 


CYLINDERS reground and fitted with new 
pistons and rings for $7 to $11 per cylinder. 


square, 
timer and coils; 
P. Hallett, Cassel- 


The Crown Machine Shop, Crown Point, 
nd. 

TIRES. New, Standard Makes. | 28x3 
—$7.20—Tube, 30; 30x3—$7.65—$2.40; 
30 x 3%—$11 32 x 3%—$12—$3.60 
34x4—$17.25—$4.75. Other sizes, prices 
accordingly Write for complete catalog. 

Te ance C.0.D. Exam- 


Auto Tire Co., 


Para 
Michigan Ave., Chicago, Ml. 
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MOTORCYCLES, BICYCLES & SUPPLIES 


MOTORCYCLES--$19 down 
monthly for only 7 months, buys a 
oughly rebuilt, M.M. 4% hp. battery 
Motorcycle with brand new tires, fully guar- 
anteed; send for Circular ““B’’ only a lim- 
ited number on this basis, quick action nec 
essary; first come first served; we reserve 
the right to return any deposit if received 
efter this lot have cleaned up. Peerless 
Motorcycle Co., Bos*« ‘on, Mass, 

1911 M.M. TWIN, Excellent condition. 
Will sell at bargain. R. F. Proctor, 1714 
Catalpa_ Av il 

BARGAD Jarl 
Briggs, Rhinelander, _Wis. 

MOTORCYC LES Cheap. Big clearance 
sale of ne Ww and second hand machines, ask 
for list “‘M’ just out, American Motor 
Co., 2724 Michigan Ave. Chie ago, Ill, 

F911 NEW ERA | Magne io, good conditi n, 
1911 Emble m Twin Magneto. Address Gen- 
tel, 2216 Broad 8 Philadelphia. 

~MOTORCYCLES—Laie 1912 M.M 
good condi ion, at a bargain, F. I’. I 
1714 Catalpa Ave., Chicago, Il 

A-1 SHAW motorcycle attachment Scheb 


thor - 
type 


ike new, $90. Albert 


Twin, 
*roctor, 


ler cerburetor, Complete, $40. G. Rowley, 
Startup, Wash. 

~ 111 M.M. 4- hp. 1 magneto model; bargain; 
$45. _H. M. Tucker, Centerburg, Ohio 

WE want to mail you our large list of 
exceptional bargains in slightly used ma 
chines. A great opportunity to save money 
while they last. Write today. American 
Motor Co., _Brockton, Mass 

1913 YALE Twin, presto 0 tank, lamp, 
tandem. Purdy whistle, watch, magne o, 
cut-out. Good as New.’ Run 1,500 miles. 

325 Bargin at $240. Geo, E. 


Hes erg _ Mendota Ti 

POPE model H, 1912. Run | 1,400 m miles. 
Good condition. Lamps, luggage carrier, 
cyclometer, extra tools, $110. Frank Cowles, 
Canton, Conn. 

FOR Sale—Complete 
ment for bicycle, 

“$230 | BUYS 1913 tw two-speed Twin Indi.n, 
Light, tank, horn. Just overhauled, Guar- 
anteed O. K. Edward F, Hanke, Green- 

, Pierce or Indian 


field, Mass 
~HARL EY, $75. 
First deposit of twenty dollars 
chine. Twenty used motorcycles of all 
makes to be sold, regardless of cost. Get 
our list and plan of purchase. Sec ber 
& Hofheins, Buffalo, N. Y¥ 
1912 TWIN Merkel with 
lite, luggage carrier and 
running order, E. H, Spencer, 
Wis. 


Motorcycle 
only $22. 


attach- 
Lowell Grieves, 


Twin 


lamp, | prest- 
horn, Perfect 
Clintonville, 


MOTORCYCLE Rider Agents make 
money selling our used motorcycles, 
body wents one. Write for 1914 
list and Agent’s proposition. Machines 
shipped anywhere. Reduced prices now. 
Wes.ern Supplies Co., 1350 Larimer, Denver, 
Colo. 

1914 $40 BICYCLES, 
clincher tires for $23.99. 
Chrisner, Ligonier, Pa. 

~ EXCELSIOR and Detroit, 


big 
Every- 
bargain 


coaster brake 
Guaranteed, W. 


ond 


$100 each. C. 


Hinnenkamp, 150 Mulberry St., Cincinnati, 

FOR Sale—1911 Indian, 4 hp. Excel- 
lent condition. Write or call, 4728 Green- 
wood Ave., Chicago 

UNICYC ‘LES, bicycles, tandems, triplets, 
tricycles, for sale cheap. Useful Christmas 
presents, McDougald, 1118 N. Clark St, 


Chicago, 
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MOTORCYCLES—Save $25 to $50 by 
buying your motorcycle now. Our stock of 
used machines includes Indians, Harley- 
Davidsons, Excelsiors, Thors, etc. _ Our 
stock is large. Our prices lowest. Write 
for list. Scrivens, ‘Ashtabula, Ohio. 


MOTORCYCLES at cut prices. We guar- 
antee to save you $25 to $50 on your motor- 
cycle. Second-hand and rebuilt motorcycles 
$25 to $100. Indians, Harleys, Kultures, 
Thors, Excelsiors, Merkels, Readings, Hen- 
dersons. Tires $4. Buy direct. Save deal- 
ers’ profits. Send for catalogue. Denning- 
er Cycle Co., Rochester, N. Y. 

P. INDIAN, good condition. Gus 
Brethauer, Cincinnati, Ohio. 

TWO new motorcycles. Write quick. Lau 

& Koerner, Klemme, Ia. 


USED Motorcycles—Harleys, Indians and 
Merkels. Write for list. Box 2, Altoona, 
Pa, 


55 BUYS 10 H, P. aeroplane motor, 
Moudy, 901 Gilbert, Danville, Ills. 

YOUR cylinder rebored and carefully 
ground with new piston and rings, ground 
to a perfect fit, not only make your old 
motorcycle run better than when new, but 
actually increases your H. P, We do it 
expertly; regular price complete 5; our 
special 30-day offer, only $10.50. Ship your 
cylinder and piston to us express or parcel 
post; prompt service and absolute satisfac- 
tion guaranteed. Peerless Motorcycle Co., 
32 Brcdlee St., Dorchester, Mass. 


MOTORCYCLES, everybody rides them. 
You’re next. Second-hand and _ rebuilt mo- 
torcycles, Singles and twins, $25 to $100; 
buy now. Get the lowest fall prices. Save 


AERONAUTICS 


EDUCATIONAL AND INSTRUCTION 


THE Benoist School of Aviation has 
opened a Correspondence Course in the 
theory and practice of Aeronautics for those 
who contemplate becoming aviators or aero 
engineers. Free tuition in the Flying School 
or a Benoist Biplane free as premiums. 
Write for particulars. Benoist School of 
ge Correspondence Dept., University 

City, Mo. 

COMPLETE Plan, drawn to scale, with 
complete instructions for building a Cur- 
tiss 3-foot Model Flying Boat, . Other 
plans Bleriot, 15c; Wright, | ; Nieuport, 
25e; Curtiss Hydro, 35c; ‘‘Peoli’ Racer, 
25ce. Set of six, $1.25. 48-page Model Sup- 
ply catalog, 5c. Ideal Aeroplane Co., 82% 
West Broadway, N. Y. 

AEROPLANE material. Selling 
Send tor list. Prices cut to pieces. Pen- 
dieton, Norwich, Conn, 

“WE manufacture the only aeroplane 
motors that give you dependable power at a 
~ price. Kemp Machine Works, Muncie, 
ne 

KIRKHAM Aviation Motor, 4-cylinder, 
30-horsepower, with radiator and propeller, 
A a? grade outfit in first-class condition. 
$225. Relph Brown, Box 14, Bath, 
WHEELS and tires at 50% of catalogue 
price this month! 12c brings world’s largest 
Aeronautical Catalogue. Heath Aerial 
Vehicle Co., Chicago. 

AEROPLANE. Flies 400 ft. Guaranteed 
Complete with instructions, 30c. 
M. Carol, Westtown, Pa. 

ONE complete assembled aeroplane, 
equipped with eight cylinder motor, $1,500, 
Box 99, R. F. D. 2, San Luis Obi. o, Cal. 


money. Send for catalogue. OD 
Cycle Co., Rochester, N. Y. 


200 MOTORCYCLES, 
guaranteed for season, $5: 
sories; heavy carrier, $3; headlight, $3. 50: 
Speedometer, $10; tires, $5. Chicago Motor- 
cycle Works, 738 Sheridan Rd., Chicago. 


FREE—Largest Bicycle and Motorcycle 
Catalog in the South. Geo. W. Beardsley, 
Houston, Texas. 


BIG bargains in good motorcycles we 
have taken in exchange on new ones. Send 
for special bargain list. Shaw Mfg, Co., 
Galesburg, Kansas. 


A-B-C_ of the Motorcycle—250 page 
“Show How” book for owners and opera- 
tors of motorcycles. illustrated, cloth 
binding. Price 1, tpaid. Popular 
Mechanics Book Dept., WW. Washington 
St.. Chicago. 

WE want you to have our 1913 Mo- 
torcycle Supply Catalog. Ask for Catalog 
14. Give the name of the motorcycle you 
ride and ask for the Yellow Sheet. Save 
money by getting acquainted with us. 
Saufley Supply Company, Kansas City, Mo. 

BIG bargains in_ second-hand motorcycles, 
$25 up. Indians, Harleys, Thors, Excelsiors 
and Merkles. Write for descriptions. How- 
ard A. French & Co., Baltimore, Md. 

DON'T buy a Bicycle Motor Attachment 
until you get our catalog and prices. Shaw 
Mfg. Co., Dept. 27, ‘Galesburg, Kansas. 


CYCLECARS 


CYCLECAR building easy—If you get 
our parts—tvansmissions, frames, axles, 
wheels. Use only such parts from us as 
you really need—build the rest yourself, 
You can have a speedy, dependable, eco- 
nomical, comfortable cyclecar at a price 
so low that you'll be astonished. Write 
stating what parts you need and we'll 
take up individual requirements, give you 
rock-bottom prices and valuable suggestions 
on how to  build—free, no obligations 
whatever. Now write fully at once. Ward 
owned Co, (not ine.), 2334 Larrabee St., 

hie 


BUILD your own cyclecar at once. Why 
wait years until cyclecars may be brought 
on the market, when our plans show how 
easy and astonishingly cheap it is to make 
a fast and up-to-the-minute car that is 
mechanically perfect, has beautiful lines 
and more economical to operate than riding 
street cars. We also furnish standard 
parts at lowest prices and make suggestions 
on your ideas, free. Send two dollars 
today for complete plans. Stamp for cir- 
cular, The Malcolm Jones Detroit Co., 
Dept. I, Detroit, Mich. 


“CYCLECAR mé manufacturers: A good name 
for your car makes advertising easy. ‘‘I 
make a business of calling things names.”’ 
i Lexoriginal, Box 186, Menominee, 

ich 


FOUR cyl, Gray Eagle 28 H. P. motor; 
perfect condition, Cost $350. Sell $165 
Badger Motor Co., Milwaukee, Wis. 


BOOKS AND PERIODICALS 


HOW To Know Your Profits—Book tells 
you at a glance what merchandise costing 
from ic to $25 must sell for to make 5, 
10, 12, 15, 20, 25, 30, 33 1/3, 35, 40, 45, 50 
per cent profit on selling price. Invaluable 
to retailers. Price, 50c. Copyright 1913. 
John Herkenhoff, Albuquerque, N. M. 


WORLD'S best _self-educational books. 
Agricultural, electrical, mechanical, scjen- 
tific. Any technical subject. Common or 
unusual. Free lists. Explain subject fully. 

Higene Co., Dept, A, 2441 Post St., 
San_ Francisco. 


$1 COMPLETE instructions, manufactur. 

ing interior, exterior decorations, garden 
furniture, statuary, artistic homes, orna- 
mental casting, concrete, artificial marble, 
plaster, papier-maché, composition, soft 
metals, pulp, stuccoing, renovating frame 
houses, farm utilities, modeling, gilding, 
coloring, life cas.ing, “elastic, rigid moulds 
(dealers in all material required for above 
work), Free! 200 illustrations beautiful 
casts (mail address today). Mahler, 117 
Russell St., Brooklyn, N. Y. 


BRIEFHAND, the wonderful new gsub- 
stitute for shorthand, enables you to write 
100 words a minute using longhand char- 
acters, Complete self-teaching manual con- 
taining 2,900 illustrations, 50c (stamps), 
Briefhand School, Washington, 
C. 


LEARN Shorthand by mail. Big demand 
for our students. Stenographers wanted at 
good pay everywhere. Catalogue 1012 free, 
Osgoodby Schoo] of Stenography, Roches.er, 


IS your future insured’ Will sell L. ¢. 
Complete Electric Eng. course. Gas 

16. Is your futuré worth $60? Teasdale, 
1838 Adams St., Chicago. 


PROVE your addition and multiplication 
by the Simplex System. A great labor- 
saver. Booklet 50c. Simplex Co., 525 
Elizabeth St., ‘‘Sco,’’ Mich 

GREATEST Christmas offer ever made. 
I have a few new sets of the ‘Collegiate 
Course Cyclopedia’’ (Cyclopedia of Litera- 
ture, History and Art), 12 volumes, bound 
in half Morocco, gold stamped, secured 
from Publisher's bankrupt stock. Publish- 
er's Price $40. will sell these few sets 
$7.50 a set and will ship C. O, D. subject 
to examination, charges paid so that the 
books may be looked over before you spend 
a_cent. An _ ideal Christmas present for 
relative or friend, or a splendid addition 
to your own library. Address S. C., 6th 
Floor, 318 W. Washington St., Chicago. 


FREE Tuition by Mail. Civil Service, 
Normal, Academic, Business, Engineering, 
Drawing, Agricultural, English, Law, Real 
Estate and Physical Culture Courses thor- 
oughly taught by mail. Matr. $5. Tuition 
free to first applicants. Address Carnegie 
College, Rogers, Ohio. . 

LEARN how to make business-bringing 
show cards. Catalogue and samples free. 
soem, The Thompson School, Pontiac, 
Mich. 


MECHANICAL Books—1,000_ titles; _cir- 
culars free. Proctor Book Co., 559 W. Lake 
St., Chicago, Ill. 


“WHY Forget? facts, _ figures 
easily memorized. 175 pages. 25c. Mitchell, 
135 N. Salford, Philac elphia. 


~DIETRICH’S 50 Perpetual Motions. 
Tells all about perpetual motion, illustrates 
50 different forms. Tells about Patent 
Office Practice in regard to same. Very 
interesting. Sent by mail postpaid on re- 
ceipt of 25c, coin or stamps. F. G. Diet- 
erich, 662 0 y Blag., Washington, D. C. 

“MAGAZINES Money saved well 
earned; big Catalogue of Magazine Bargains 
free, Keystone Subscription Agency, 106 
West Packer Avenue, Sayre, Pa., C. R. 
Williams, Mner. 

PASCINATING books and pictures, 
samples and catalogue, 10c. Normal Spe- 
cialty Co., L3, Englewood, Chicago. 

“MECHANICAL 300 titles. Cata- 
logues for stamp. Crescent Book Score, 
309 South Halsted, Chicago. 

MY Magazine Catalogue, 2c. Saves 
Money. Jesse Woods, Paoli, 

“CLASSY books “She,” 2: Catalogue, 
2e. Paul J. Duff, 2713 "Mozart, Chicago. 

“BUILD yourself a boat. A racing cat 
or speed launch. Send for catalogue. 
Yacht and Boat Building Books. Rudder 
Co., 2% Hudson St., New York, 
New_York. 


LEARN Show Card Writing. Earn from 
$25 to $35 weekly. Complete course only 
$5. Particulars free. E. C. McCary & 
Co., Desk 302, Bethany, Miss. 

FOR Sale--I have one set of Engineer- 
ing and one set of Applied Electricity, 
which I will sell cheap, both published by 
American School of Correspondence, Chi- 
cago. Cost me $18 each, Are as good as 
new. Will sell for $6 apiece, as I need the 

money. Will ship either one or 
c. O. D., subject to examination, Ad- 
dress S. C., 6th floor, 318 W. Washington 
St., Chicago. 

“WANT to go to College? Students 
fully prepared for entrance to Medical, 
Law, Engineering, Pharmacy schools @ 
Civil Service courses. Write for informa- 
tion regarding our “‘New Plan’’ Residen- 
tial and Correspondence courses. Broo 
Classical School, Dept. P.M., Schiller 
Bidg., Chicago. 

“TOPOGRAPHIC draftsmen, prepare for 
examination United States departments; 
demand exceeds supply; next examination 
next March; good pay, short hours. Ap- 
ply to Jas. Ballance, Box 86, San Fran- 
cisco, Cal. 


~ AC ROBATIC Art, illustrated, explained, 
35e. Robert Lamb, Grand St., Spring- 
field, Mass. 

GAS Engine Troubles and 'ustallation. 
Cloth, $1; flexible leather, $1.50; Auto- 
mobile Troubles and How to Remedy Them. 
Cloth, $1; leather, $1.50. Eight other prac- 
tical] and reliable mechanical books. Send 
for cireular. Chas. C. Thompson Co., Dept. 
C, 1126 8. Wabash Ave.. Chicago. 

HOW to Run a Tathe. A 50-cent book 
for 10 cents postpaid, S. B. Lathe Works, 
South Bend, Ind, 

WE sell Civil mereee Books. Lamonts’ 
Agency, Matteawan, N. Y. 


YOUNG men—learn practical lettering; 
make metallic letters. Patented system. 
Send stamp. Stover Bros., Mt. Sterling, 
IL. 


FREE Mail Bookkeeping. Shorthand, 
Typewriting, Penmanship Tuition. Guaran- 
teed regular business office methods, quali- 
fying for high salaries. No superficial, mis- 
leading systems. Expert individual instrue- 
tion. Write quick. Southern Correspondence 
Institute, 6337, New Orleans. 

YOUR handwriting improved at home in 
spare time, small expense. Journal Free. 
Francis B. Courtney, Box A492, Detroit, 
Mich, 


ea, questions and answers for 
license, by Hobson, for cents, 

postpaid. Send stamps. Reilly’s ik Store, 
Philadelphia, Pa. 


HOW to speak and write good Engl lish, 
clear, concise, copyrighted. By practical 
schoolmen. Price, 25c. Dept. C, Schoo 
men, Milton, Pa. 
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HOW to Make Printing Cuts. Instruc- 
tions 20c. Publisher, 49 Clinton St., Albany, 
N. Y. 


PROBLEMS mathematics clearly 
solved, Low c satisfaction guaranteed. S. 
B. E., 2309 Midland Ave., Syracuse, N. Y. 


DRAFTING in all branches, Art Draw- 
ing and Mathematics (coaching), Classes, 
Sundays $24 North Clark §St., Chi- 
cago. Tel. Lincoln 2623. H. Hanstein & 
Son. 


GOLD Plate Jewelry. Practical instruc- 
tions 25 cents. Webster, Box 1074, Provi- 
dence, 


OXYACETYLENE welding—How construct 
and use plant from materials handy. Scale 
drawings, fluxes, formulas, 50c. American, 
Aberdeen, S. D. 

STUDY Sanitary Engineering under the 
directorship of Prof. Arthur Bateman, M. 
Inst. 8.E., A.R. San. L, M.LP., R.P.C., 

. Courses in Plumbing, Sanitary 
Science, Engineering and Hygiene. Booklet 
free. Anglo-American Sanitary Correspond- 
ence College, 10-12 W. Ontario st., Chi- 
cago, Til. 

YOU can write 100 words a minute with- 
out knowing Shorthand. My new method, 
Abbreviated Longhand, simpler than the 
suuplest shorthand, tried and approved by 
thousands. Your money back if not de- 
lighted. Sample lesson 20c. Full particu- 
lars free. Write today. A. B. Weaver, 
Court Keporter, Dept. C., Buffalo, N. Y. 


LATEST Sensation—20 cents will bring 
you the most beautiful silk-embroidered 
wstal card ever offered. Christmas, New 
ear, Birthday, and Wedding Anniversary 
designs, T. M. Novelty Co., Bex 11, Sta- 
tion A, Detroit, Mich. 


RECEIVE pretty post cards from every- 
where, Very best club. Membership lic. 
Jolly Card Exchange, Box 127, Decatur, Ind, 

5 SPORTING Post Cards, including 

“September Morn,’’ 10c. Miss Blanche 
Girard, Bex 2 29, Holyoke, Mass. 

HONEST card exchangers listed free. 
Enjoymen. unlimited, Systematic Exchange, 
79 Sixth Street, Bridgeport, Ccnn, 


“Pi HOTOS, “Woman Be autiful, " gems of 
art. 24 photo miniatures 10c. Normal 
Specialty Co., J 7, Englewood, Chicago 


“SEPTEMBER Morn,” 7%x10, beautifully 
tinted, artistic mount, only 45c prepaid. 
P, Charbas, 2818 Ohie, Omaha, Neb. 


12 PANAMA Canal post cards and 22 


colored New York views, 25c. Landsman, 

422 Third Ave., New York, = 
THREE Diving Bezuties, 10c. Catalogue 

free. Taylor Brothers, 2129 M, Clifton, 


Chicago. 

25 BEAUTIFUL high-grade souvenir post- 
cards for only 10 cen.s. The Rehm Co., 
Weehawken, J. 

24 BEAUTIFUL post cards of Monte 
Carlo, 25ec (colored, 30c). Send amount in 
stamps. Hall Porter, Hotel Renaissance, 
Monte Carlo, 


TRADE SCHOOLS 


LEARN a trade. Good positions for 
students who have tzken instructions from 
practical work in Plumbing, Heating and 
Sheet Metal work from the Litchfield Trade 
School, Libertyville, Ill. Write for par- 
ticulars. 

OUR experts train you on real automo- 
biles to become a successful Chauffeur, Re- 
pairman, Tester, Demons.rator or Salesman. 
Practical 4 ience guaranteed. The next 
5 weeks’ Starts Dec. Ist, conducted 
under the personal direction of Mr. H, F. 
Edwards. Write today for catalog and full 
information Peoria School of Motoring, 
Dept. D., Peoria, Ti 

MAKE $5 to $8 a day as skilled Elec- 
trician, Plumber, Draftsman, Bricklayer, 
Moving Picture Operator, We teach you 
in short time at small expense, profitable 
trades. Free employment bureau places 
graduates in good jobs. Special limited 
offer now. Write at once for catalogue oy 
full particulars—no obligations. Dep’ 
8199, Coyne National Trade School, Mi 
E. Illinois St., Chicago, i. 

PAINTING, Decorating, - Paper Hanging 
taught by actual practice. Free catalogue. 
Chicago School of Painting, 414 Dearborn 
Ave., Chicago. 


$35 PAYS for a complete, unlimited, prac- 
tical course in automobile driving and re- 
piiring. We have the best equipped school 
aud most up-to-date shop in Chicago. 
Guarantee satisfaction or will refund your 
money. Day and evening classes. Call or 
write Dept. 1, Academy of Automobile En- 
gineering, Calumet 4707, 1452 Michigan 
Ave., Chicago. 


COLLECTIONS 


500 SLOW Accounts Collected $1; 1,000 
for $1.50. These forms are simple and 
effective. No letter- writing required. 
Louis J. Herzog, Box 63 Baltimore, Md. 


— Any kind, anywhere; 


COWBOYS and Girls wish to exchange 
post cards. Membership, 10c. Cowboy 
Klub, Louise, Tex. 


Model Photos, 10c (coin). 


yn, 
40 for 20c. 
J. R. Di y. 1081 Jason, I Denver, _Colo. 

WASHINGTON Card: . Collection, prin- 
cipal views. 10 cents. Nat'l Card Exchange, 
Washington, D. C. 

JAPANESE pretty postcard. Beautiful 
girl, famous place of view, custom of 
er and another. Sample 5c. Nikko 
921 San Julian St., Los Angeles, Cal. 

you really want to exchange post 
cards, try our splendid club. Lists circu- 
late in many countries. agg ldec, 
Haleyon Club, Box 133, Erie, 


ENTERTAIN your friends, Lantern 
slides made .rom your negatives. One, 40 
ets.; dozen, $3.65. Lantern Print Co., 46 
West Twenty-Seventh St., Indianapolis, 


TRIAL Offer—Buy Instanto, the best 
developing paper, direct from manufacturer ; 
big saving; better, fresher, quality guaran- 
teed. One full gross 4x6 or smaller and 
one-half gross postal cards for $1, for ae 
sample dozen postal — or 4x6, 25 
The Photo Products Co. (Dept. J), 6idy 4 
Salle Street, Chicago. 


KODAK Films Developed, 10¢ per roll, 
any size. Prompt attention given mail or- 
ders. Prints 24%x3% to 3%4x4\%, 3c; 4x5 
to BMX: 5%, 4c. J. M. Manning, Box B, 
1062 Third Ave., New| York City 


HAVE You a Camera? Write for sam- 
ples of my magazines, American Photog- 
raphy and Popular Photography, which 
tell you how you can make better pi 
tures and earn moncy. Fr. R. Fraprie, 
242 Pope Bidg., 

KODAK Films developed 10c¢ per roll. 
Prints 3 and 4c. Work returned day after 
receiving. Write for special enlarging offer. 
Finishing Co., Box 112, St. 
ouis 


Boston. 


ANY size film, either 6 or 12 exposures 
developed, Se per spool, 8x10 enlargements 
mounted, 25c. Prompt returns. Price list 
and free. Barbeau’s, 35-37 East 
Bridge St., Oswego, N. Y. 


BLUE PRINTS for construction of flash- 
lamps; two ignited simultaneously by jump 
spark; also wiring plan. 50 cents. Frank 
Anderson, 1228 N. Franklin, Colo. Springs, 
Colo. 


KOSLUPES, stereo views of the 
. View Cameras for general work in- 
side or out. Enlarging, finishing and 
lantern slmes a specialty. Write for your 
copy of my new price list. Address T. H. 
Knight, Racine, Wis. 


MONEY in Pliaogr aphy. 


You can start 
home studio. We tell how. Details; por- 
traiture, retouching, and convincing sample 
pictures sent free. Wells’ Studio, East 
Liverpool, Ohio. 

8x10 ENLARGEMENTS, from nega- 
tives. Post cards printed, 3 cents each. 
List. H. E. Smih, Clingon, Til. 


CARDS exchanged for results. ite mem- 
bership. Pacific Exchange, Bryn Mawr, 
Wash. 

ART Lovers—Beautiful girls. Samples, 
25¢ coin. Imported France, hand colored, 

Both 70c. Bronxart, 3866 3rd Ave., 


“000 SELECTED Pictures for $3. 


A 
Panorama of World Events. Political— 
Industrial—Social—Humorous—Tragic — all 


of intense human interest. A_ wonderful 
collection of 3,000 cartoons reproduced from 
the newspapers of the United States, Can- 
ada, Mexico, Cuba and the cities of the 
Old World, has been made by Cartoons 
magazine from more than one hundred 
fifty thousand published cartoons, and, 
bound in an artistic and durable cover, are 
now ready for your library table. Vol. I, 
Jan.-June, 1912—$1. Vol. TI, July-Deec. 

1912—$1. Vol. Ill, Jan.-May, 1915 $1. 


Cartoons, | 318 W. Washington St., Chicago 

REAL Photos—French models. Catalog 
on samples l0c. P. Leop, New Dorp, 
2 


POSTALS—Just Girls; 10 nifty poses, 
12e. 25, 25c. Assorted postals, 35e. 
Railey. i10 Maple, Napanoch, N. 

~~ JOIN the Oxford Postcard Exc’ hange and 
receive cards from faraway lands. em- 
Publisher, South 


commission basis. reat Eastern Mercan- bership 10c. Keniston, 
tile Agency, New Redford, Mass Paris, Maine. 


PICTURES AND POSTCARDS 


TWELVE Hand-Colored Characteristic 
Phoenix and Arizona views, postpaid, 15c. 
Miller- Sterling Co., Phoenix, Ariz. 


YOU'LL get cards from everywhere. 
Membership 10c. Idaho Card Exchange, 
Dept. K, Box 906, Boise, Idaho. 


CAMERAS AND PHOTO SUPPLIES 


25 HIGH-CLASS Postals, assorted, _10c 
postpaid. Dealer, lower price. Word Pub. 
Co., 716 Sth St., Washington, D. C. 


WHY not join the “Elite”? Exchange 
Postcards with our members in China, In- 
dia, Holland, ete. Membership 10c. Elite 


Exchange, R.20, 3827 Kenneth Ave., Chi- 


.,BOOK of 48 Dancing Girl Pictures, 
“classy,” 10c. Atnoco, Box 
769, Atlanta, Ga. 

TRANSPAI Cards—French 1 models. 
Set, l5e. S. Wra, Council Bluffs, Towa. 
NIFTY Photos—Fascinating subjects, 10 
for 25e. Duff, 2713 Mozart, Chicago. 


LEARN Photo-Tinting and increase your 
income. Pleasing and _ fascinating art, 
quickly learned at smal] cost to you. Send 
for free booklet. Sample hand-colored 
print 10c. Keil-Burr Co., 58P, Pine St., 
New_York. 

EXPERT Kodak Enlarging. Your favo- 
rite film or negative (any size) enlarged on 
double-weight stock to framing size, 7x12, 
Black and White, 50c; Sepia, Tic. Make 
excellent Xmas gifts. Reid Studios, Ot- 
tumwa, Towa, 

LEARN the new Art of Kodak Photog- 
raphy: Printing your films on silk. Send 
for free picture. Lake Photo Studio, 1713 
East Lake St., Minneapolis, Minn. 


CAN you take good pictures? Get my 
plens for coining money—instructions one 
dime. W. W. Meirs, School Lane, German- 
town, Philadelphia, 

1914 CALENDARS from_ your negatives, 
25¢e (coin). Enterprise Photo Co., Box 
1057, Springfield, Mass. 


BIG Money Saved on Photographic Lenses 
and Apparatus—-goods exchanged; repairing 
done. Ralph J. Golsen, 65 East 46th St, 
Chicago, Department P. 

MAKE magic disappearing photographs. 
Instructions for stamp. Greenhalgh, Bright- 
wood, Ind. 


COLOR Photography. Print your land- 
scape views in colors. Send 2 stamps for 
circular. Rud. Isenmann, 385 Bergen St., 
Newark, N. J. 


WE buy, sell and exchange. Bargains 
in Microscopes, elescopes, Binoculars, 
Cameras, ete. Bargain list sent. Kahn 
& Son, Opticians, No. 54 John St., New 
York. Established 62 years. 


FORMULAS for ten of the 3 latest fads in 
photogrzphy, 25c. Inchides instructions for 
magic disappearing photos. (Real money 
makers.) Photo sofa pillows and neckties, 
beautiful, transparent, colored pictures on 
watch cases, chinaware, etc. Phosphores- 
cent photos and other novelties. P. Benson, 
Stewartville, Minn. 


~REVOLVI NG Back Grafiex, Z Zeiss Tess.t 
Lens f4.5. Cost $268, sell for $168. Sample 
print and description on request. E. KR. 
Avery, Memphis, Tenn, 

FILMS developed ‘free if 8 or more prints 
cre ordered, or smaller, 3c each. 
Larger, he am L. A. Miller, Baldwin 
Ciy, Kans. 

KODAK rolls” developed, Pictures 
finished ‘‘glossy” like celluloid, 2c, None 
better. None cheaper. Quick returns. Lum 
‘leming, Weatherford, Texas. 

ATEUR photographers. our rep- 
resentative. Lynn Photo Chemical Co., 
Lynn, Mess. 
3A GRAFLEX Zeiss s Lens, “fine condi- 
tion, $65. 3A Graphic No. 4 Goerz Dagor 
7 Kodak, good 


0. 5x7 
as when new, $17.50. R. Avery, Mem- 
phis, Tenn. 
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18 POPULAR MECHANICS ADVERTISING SECTION 


BUSINESS OPPORTUNITIES 


“WHAT Shall I Sell?’ This question, 
that confronts every dealer and _ beginner, 
answered in the current Booster Magazine— 
the one bona fide publication -devoted ex- 
clusively to the interests of agents and all 
interested in the Mail Order Business. More 
people read ‘‘Booster’’ than any o.her trade 
paper—this alone should convince you that 
today is the day to learn all about 
**Booster’’—its money-coining suggestions 
and principles. Join our ranks now, let 
“‘Booster’’ put you next to the best money- 
making propositions—ones that relly get 
You the money! Ten cents will bring two 
copies worth dollars to you. If you don’t 
like it, we’ll send your dime back, Booster 
Magazine, Northwes ern Building, Chicago. 


A MAIL Order House whose standing and 
success offer ample proof of its command 
of  profit- producing lines, offers valuable 
trade connection to growing dealers and 
others ambitious to establish a mail order 
business on very small investment. Bixby 
es Co., Lock Box K134, Buffalo, 


IS this service? We print your 25 to 
100 word ads for le a word—-on good paper 
and mail it to 100 to 500 prospects a day 
for one month. Mailing starts 25th. Key 
your ads, watch results. Starr’s Novelty 
and Ptg. Co., Toledo, O. 


MAKE $5.00 a day electroplating flowers, 
leaves, twigs, ferns, etc., for hat and stick 
pins, brooches, candelabra, art frames, pen 
racks, Booklet giving complete instructions, 
by meil postpaid, $1. M. Scott, 330 Walker 
Building, Seattle, Wash. 

MANUFACTURING Plant for Sale— 
Located on R.R. tracks between Detroit and 
Chicago. Complete machine, wood-working, 
patiern shops and foundry. 18,000 sq. ft. 
of floor space. Now making gas engines 
and wind mills; plant easily changed for 
oa machine produe s. Cash or terms. 
Wormer Machinery Co., Detroit, Mich. 


ma ILD a paying | mail-order business dur- 
ing spare time with my high-class oe 
tion. _ Valuable infermation 2c. 
Winegar, West Fort Ann, 2 


ADV. Special. Your ad in 133 different 
magazines for 5e a word, Regular price 
je. Send ‘‘copy’” now. King’s Agency, 
Box 13-P, Little Silver, N. J. 

BE a chewing gum manufacturer. No 
machinery necessary. 500 per cent profit. 
Particulars for stamp. <A. J, St. Germain, 
72 Canal St., Lewiston, Me. 


SMALL cspital mail-order business. 
Anyone can operate. No fake. Complete 
plan for stamp. Peebles, Box 195, Bucyrus, 
Ohio. 

“LEARN to collect money—by sure, 
system. Big income. Quick results. 
capital required. Send today for free 

“Skillful Collecting.” Collectors 

1624P, Williamson Bldg., Cleveland, 


~ GROCERIES — High-class, $1,500 to 
$6.000. Eydman, Chemical Bldg., St. Louis, 
Mo. 

INVEST $75 in stock of mail-order goods 
and make $5,000. Cireuler ee “The 
— 214 Kasota Bldg., Minneapolis, 
Minn. 


USE your spare time to build up a mail- 
order business of your own. We help you 
start for a share in_ profits. 27 oppor- 
tunities. Particulars free. Mutual Oppor- 
tunities Exchange, Buffalo, N.Y. 

“MAKE Your Own Spawn. Grow Mush- 
rooms. Big Profits. Our simple, new, im- 
proved method of meking Pure Culture 
Spawn opens a new field to you. Markets 
waiting. Demand exceeds the supply. Big 
returns on a small investment in_ spare 
time. Full instructions $1. The Pacific 
ei Formula, Box 246, San Francisco, 


EARN Realty Business. Big income. 
we il teach you. Free booklet tells how. 
American Realty Lecgue, San_ Francisco. 

EVERY_ Advertiser Needs our New Ad- 
vertising Rate Book. Lists 2,000 best ad- 
ver ising mediums in America. Gives cir- 
culation and rates. Contains special lists 
and advertising snaps, including “‘Ads That 
Pay,’’ sent prepaid for lc. Dearborn Ad- 
vertising Agency, 521 Dearborn St., Chie-go. 


AUTO, General Repair and Welding 
Plant, ero $150 monthly. Price, $1,500. 
Eydman, Chemical Bldg., St. Louis, Mo. 


“THE Art and Process of Dry Cleaning.” 
A fascinating and profitable occup<tion. 
25¢ postpaid. Auburn Supply Co., Dept. 
D12, 7745 Peoria St., Chicago. 


HOW to succeed in the mail-order busi- 
ness, free. Advance, Rolling Prairie, Ind. 


FOR Sale at a bargain, small job print- 
ing plant in the best town in West Vir- 
ginia. Well established paying business, 
complete equipment. Buyer can make good 
money. Reason for selling, one of the 
partners owning plant failed in another 
line of business, and plant has to be dis- 
posed of in order to get his share in money 
to satisfy his creditors. Apply to Albert 
L. Lohm, Attorney, Clarksburg, W. Va. 


WE start you in big money-making busi- 
ness. We trust you for outfit. It coins 
money for you the minute you get it. 85¢ 
profit on every dollar. Circulars free. 
F. P. C. C. Works, Desk 49, 2231 W. 12th 
St., Chicago. 


WRITE Moving-Picture Plays. $10 to 
$100 each. Constant demand. Devote all 
or spare time. Experience, literary ability 
or correspondence course unnecessary. De- 
tails free. Atlas Publishing Co., 3046 Atlas 
Bank Bldg., Cincinnati, Ohto. 


INSTALL (Penny-Box) Match-Vending 


Machines. Properly placed reap big money. 
Machines $2.75. Safety Matches 45c per 
gross. Vernon “Galster, 508 Prospect Ave., 

Syrac use, N. Y. 

BE Independent. Work for yourself with 
our new invention, just patented. No can- 
vassing, 8c profit on every dime. Free cir- 
culars. International Metal & Ferro Co., 
Desk 46, Chicago. 

FOR Sale—Telephone plant in Western 
Tilinois, 270 telephones, two exchanges. A 
paying business: easy_terms. Address Cal- 
houn Telephone Co., Hardin, Tl 

SILVERING auto-trimming, plating 
tableware; silvering mirrors; no capital. 
Plans free. Clarence Sprinkle, Grant, 
Marion, Ind. 

ETCHED Art Brass Panels easily made 
at home. Fascinating and _ profitable. 
oe sample and formula, $1. Bush 
& dson, 202 American Nat. Bank, 
San Calif. 


BE a Bridge Contractor. Independence 
awaits you. Unlimited field teach you 
how. Very little money necessary. Pos- 
tal brings particulars. James H. Wallace. 
Springfield, 

THE best mail-order book published; ex- 
plains business fully, gives complete in- 
structions for starting: price l0¢ (Silver), 
Leonard 0. Smith, Islip, N. Y. 


MFG. Business, House Dresses, etc. ; 
000 yearly business; full equipment 

2,000. Write about this or any other 
of business. sell money-makers 
only. Miss Jack Eydman, 814 Chemical 
Bidg., St. Louis, Mo. 


ADVERTISE—20 words in 100 month- 
lies, $1; 100 weeklies, $2; 20 big Sunday 
papers, $5; in all three lists, $7. Bank 
References. Life Company. St. Louis. 


RESTAU RANT, | clearing $150 per (0 per week, 
$5,000. Eydman, 814 Chemical Bldg., St. 
Louis, Mo. 


PAYING profession—Show-card lettering 
courses, $5. Description free. Owsley, 
Hilliards, 

“MANUFACTURE Gold Window Letters. 
Sample, Particulars, Box _31, Detroit. 

“MR. Mail-Order Man: Get quick re- 
turns, Established corporation supplies fast 
mail-order sellers; factory prices. Classy 
proposition. Beginners or established firms. 
Copyrighted Prospectus free. Mississippi 
Valley Co., Inc., Box M629, Pittsburg, 
Kans. 

LEARN the Real Estate Business—Our 
Complete Instruction Book teaches: List- 
ing, appraising, management, salesmanship, 
insurance, brokerage, advertising, renting 
agency, forms, ec. 121 subjects. Excels 
$20 Correspondence Course. Buckeye Cover 
75c. Silk Cloth $1, postpaid. Realty Book 
Company, 5982 Euclid Ave., Cleveland, 0. 

SEND for Booklet, ‘‘How you can be- 
come your own master without capital.’’ 
No competition. Daugherty, 1236 Madison 
St., Chicago. 

PLEASANT spare time work; mailing 
circulars. Good pay. No scheme. Details 
free. Home Pub. Society, 46 N. 12th, 
Philadelphia, Pa. 


“RESILVER mirrors and make plenty of 
money. Full 25c. Auburn 
Supply Co., Dept. Rl2, 7745 Peoria St., 
Chicago. 


EARN $40 weekly operating a o—_ 
kitchen. Our $15 course no’ $l. Partic- 
ulars for stamp. Literary Enterprise, G-3318 
Lowe Ave., Chicago. 


MAIL-ORDER Dealers and 
Agents: $25 to $50 a week. Results seerat 
Send for our free offer. Make your 0 
test at home. Don’t take our say-so, = 
large line~of patented, not sold to the sfore 
trade, quitk repeat order money makers 
manufactured by us. A new, profit- making 
leader every month. You are seeking a 
profit-making business builder. We have a 


test offer which will interest you, 
leader ready. Positive proof and aan 
Sta ement of results. Big profits, quick 


sales and steady income. Mail order in- 
structions and all printed matter free. 
~~ Mfg. Co., 40 Kimo Bldg., Buffalo, 
A SELDOM opportunity for any bright 
energetic mon with small capital. You 
can manufacture Typewriter Ribbons, act 
as our representa:ive in your territory and 
build up a permanent paying business with 
big profits and quick results. e lease 
you the wonderful little machine that will 
do the work, also furnish you with sup- 
plies and teach you _ everything. 
Mchler, Manufacturer Inked Ribbons, Gen- 
eral Offices, Rand-McNally Bldg., Chicago, 


AN unprecedented offer! Make metal 
polish, 18c gal. and sell it for $1 gallon, 
Furniture and auto body polish, 32¢ gallon 
and sell it for $1.75 gallon. Both formulas 
for $1.50 or separate, $1 each. One cor- 
porztion got an order for 100,000 gallons 
on my formula. W., Wender, 1343 Lexing- 
ton Ave., N. Y. City. 


LEARN  metalizing. Transform roses, 
carnations, butterflies, etc., into exquisiie 
jewelry novel.ies. Big profits. Stamp brings 
sample and particulars. P. Benson, Stew- 
artville, Minn. 

WE Start You in Business, furnisiing 
everything; men and women, $30 to $200 
weekly operating our ‘‘New’ System Spe- 
cialty Candy Factories,’’ home or 
room anywhere; no canvassing. Opportunity 
lifetime; booklet free. W. Ragsdale Co., 
East Orange, N. J 


ARE you in ihe mail-order business .or 
are you thinking of entering? Mail-order 
beginners and those already _ established 
will be interested in whet I have ;to ‘tell. 
It's free. Write me a letter today, stating 
your proposition fully. F. W. Johnson, 
318 W. Washing on St., Chicago, 


NEW imported machines made of brass. 
Guaranteed nothing get out of order, You 
can manufacture with this machine many 
new articles. Sells like wildfire. Costs 
le. Sells 25c. Article size 8x3%. 
perience unnecessary. 
samples, 20c, N. 

Bergen Sta., Jersey City, N. J. 


FOR Sale—Electric fixture and supply 
business es ablished for 17 years. ‘La 
lease. Will and has paid 30 ‘to 40 
dividend in town cf 40,000. 8. A. Rice, 
Lansing, Mich. : 


I WILL start anyone, anywhere in the 
mail-order business; con make $50 weekly; 
no canvassing. Send for free booklet. 
Greame, Dept. M, Scranton, Pa. : 


BIG Money retailing information about 
your neighbors. No canvassing. — Instrue- 
tions 25 cents. E, Eckhart, Kendallville, 
Ind, 


$1 STARTS you in a paying mail-order 
business at heme. Full p-rticulars free. 
Chapman Supply Co., Minneapolis, Minn, 

ANY man or woman who. wan s-«to go 
into a good paying business that.can be 
run at home in spare time, should write 
Merford Co., Dept. A-1, Chicago. 

MAIL Order Dealers—Add a profitable 
side line to your mil order business. $5 
starts you. No stock to carry—repeat or- 
ders, printed matter furnished—profi s one- 
half—particulars free. The Merford Co. 
Dept. P, Chicago. 


“START Mail- Order | Book Business. 3. 200% 
profit. Samples 25c. Particulars free. 
B. Newnham, Waukeg7n, 

SPECIAL representatives wanted for 
splendid, new specialties, Ei‘her sex.’ Adam 
Fisher Mfg. Co., 61 Fisher Bldg., St. 
Louis, Mo. 

COMMISSION paid for informaticn where 
I can buy used machinery. Pinner, 122 
Water, New_York, 

$15 PER 100 distributing ‘‘Nu-Brite.’ 
25e sample and complete instructions, 10c. 
Nu-Brite Co., Oshkosh, Wis. 

ANYONE, ae $5 daily replatin 
tableware, Fiske, 101 Sheffiel 
Ave., Buffalo, N. Y. 

PATENTABLE ~Ydeas Wanted—Send_ for 
2 free books. R. B, Owen, 30 Owen Bldg. 
Washington, D. C. 


Particulars and 
J. Specialty Co., Bos 16, 
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K Bode! Anything! Especially about 
Business Ad Writing! Get acquainted 
“n je, 288p Main, Hartford, Conn. 
E: daily, any locality. Business 
strictly your own. Write. 3B. Elkins, 
Farmington, N._H. 
“HOW to Make Good” in the Mail Or- 


der Business. Information in our magazine 


for those having ‘‘stock catalogs’’ and out- 
fits. 10c copy. Three months, 25c. Order 
now. The “‘Lever Mail Trader,” 44, Eliz- 
abe h, 

70,000 SELECTED scientific, chemical, 
technological, and practical recipes and 
processes, including hundreds of so-called 
trade secrets for every business, alpha- 


betically arranged an one large volume of 
800 pages. Price $3 prepaid. Popular Me- 
chanics Book Dept., S18 W. Washington 
St., Chicago. 

METAL Work and Etching—A 96-page 
handbook for art metal workers telling how 
to make a great variety of useful and orna- 
mental objects, such as desk sets, arts- 
crafts, jewelry, etc. Price, 50c, postpaid. 
Popular Mechanics Book Dept., Chicago. 

LEARN Candy-making. $25 will start 
you, young man, in a business of your own; 
perhaps there is an opening in your home 
town. Our book will teach you in four 
weeks to become an expert candy, ice cream 


and sherbet maker. Send in your order 
today. Price $3.50. Art School of Candy- 
Making, Box 600, Denver, Colo. 


LET the parcels post help you. Add ($15 
to $25 weekly) to your present salary or 
income. Start during spare time and build 
up a permanent mail-order business of your 
own. We show you how and help you make 
good. No canvassing. Experience unneces- 
sary. The Parcels Post makes success doubly 
sure, Our new ideas and up-to-date plans 
bring the money. No so-called ‘‘Course of 
Instruction”’ to sell. that free. 
Write today. Address Pease Mfg. Co., Inc., 
Dept. A, 70 Broadway, Buffalo, N. Y. 
You can make $50 weekly, in spare 
time, manufacturing Tip-Top the new de- 


licious, pop corn confection—the finest you 
ever tasted—simply melts in your mouth. 
No capital or experience required—great 


opportunity to start a big business of your 
own and make money easy and quick. 
Formula and complete directions for manu- 
facturing ten Specialty 


cents silver. U. 8. 
Co., Dept. 43 New | Philadelphia, Ohio. 
I WILL daily at 


start you earning $4 
home in spare time, silvering mirrors; no 
capital; send for free instructive booklet, 
giving plans of operations. G. F. Red- 
mond, Dept. 306, Boston, Mass. 


START a cleaning, dyeing, pressing shop. 


Profitable business can be started on a 
small investment. Write today. Advance 
Agency, Dept. P, Box 2 Boston, Mass. 
I MAKE $2,000 annually by newspaper 
correspondence. My book tells what’s news, 
how to get it, where to sell. Newspaper 
directory included, fifty cents. No further 
a. Morris White, 700 Oneida, De- 
roit. 


ANYONE earn $25 weekly silvering mir- 
poy no capital; write W. T. Abell, Lima, 
nio. 


LEARN Electroplating—Practical results 
may be obtained by following the direc- 
tions in our book on electroplating. This 
is a working guide for the beginner written 
by an old hand at the business. 112 pages, 
62 illustrations, cloth, 50 cents, posipaid. 
Popular Mechanics Book Dept., 318 W. 
Washington St., Chicago. 


MAKE big money opening safes and set- 
ting combinations. W Strong, 811 
Temple, Los Angeles, 


I MADE $50,000 in — years with a small 


mail order business; began with $5. Send 
for free —™ Tells how. Heacock, 5074 
Lockport, N. Y. 

YOUR 25. word ad inserted in ‘‘Cartoons 
Megazine, 50c. One inch 
Circulation, 23,000 copies. Send ce 
Cartoons Classified Dept., 322 w. “Washing. 


fon St., Chicago 


MAIL-ORDER Dealers: 
catalogue for bra 
Gordon Mfg. Co 
cago. 


Send for our 
nd new articles to sell. 
Northwestern Bldg., Chi- 


BEST imported 
tricks, jokers, 
wholesale _ prices 


and domestic novelties, 
puzzles, etc., at lowest 
Complete assortment, 
prompt shipments. oa free. Joseph 
Methieu, 203 Court St.. Brockton, Mass. 


AN intelligent person may earn $100 
monthly corresponding for newspapers. No 
canvassing. Send for particulars. Press 
Syndicate, 700 Lockport, N. Y. 


POPULAR MECHANICS ADVERTISING SECTION 


RAISE Ginseng, $1 
% acre, $25,000. 
Sheboygan, Wis. 


CASH for your business or property. I 
bring buyers and sellers together. Write 
me if you want to buy, sell or exchange 
any kind of business or property. 
lished 1881. Frank P. Cleveland, 1308 
Adams Express Building, Chicago, m. 


INDEPENDENCE and _ fortune 
attained in the Manufacturing Mail 
business. I furnish Formulas, 
turing Processes and Trade 
lines. Sold under positive guarantee; 18 
years’ practical experience. Revision and 
improvement of Formulas and Processes— 
reduction of manufacturing cost—utilization 
of waste materials, etc., a specialty. Book- 
let, Formula List; and Valuable Informa- 
tion Free. Cummings, Ph. D., 127 
Standard St., “Syracuse, 


WE Sell Patents. Established 1900. If 


per ft. of ground; 
Write Ginseng Gardens, 


quick'y 

Order 
Manufac- 
Secrets in all 


you wish to add a new product to your 
line, write us. Charles A, Scott Co., 596 
Central Bldg., Rochester, N. Y. 


OPERATE Hahn's Premium Machines, the 
best seller for cigars and candies. J. Hahn, 
1016 Germantown Ave.. Philadelphia, Pa. 


WE help raise capital at once to start 
you in retail, manufacturing, patent, real 
estate, mail-order, or any legitimate busi- 

ss, by means of “‘our practical method.” 
Particulars free. The Business Aid Co., 
K 504, Detroit. Michigan. 


WOULD you like to own a good-paying 
mail order business? We have a line that 
gets repeat orders all the time. You can 
start in spare time; invest a dollar or two 
a week and soon own a nice business of 
your own: write for particulars. Nadico, 
1664 Belmont Ave., Chicago. 


INCORPORATE your business under Ari- 


zona laws. Cost small. No franchise tax. 
Stockholders exempt from corporate debts. 
Do business anywhere. Laws and forms 


free. Southwestern Securities & Investment 
Company, Box D488, Phoenix, Arizona 


STOP Here! Let me start you in a home 
business that will bring you money every 
day. Experience unnecessary, Spare time. 
No canvassing. I furnish everything and 
guarantee success. Send for proofs. Voor- 
hies. Desk C. R., Omaha, Neb. 


FOR ADVERTISERS 


INDIAN Advertising and Publishing 
Agency, Post-box 34, Calcutta, Leading ex- 
advertising agents for India. Average 
line for small ads or 
40 cents per inch for displayed announce- 
ments. Send a trial advert. and repeat 
afier having seen results. American bank 
notes accepted in payment, Bankers’ as- 
sociations drafis preferred. 


YOTR 30- word wad in our 32-page post- 
card monthly, splay, S0c inch. 
Elite Exchange, 3857 Kenneth Ave., Chi- 
cago. 

ANYONE entering or now engaged in 


the mail order business can profitably 
our mediums, We will send convincing de- 
tails free, joyce Company, Dept. P., 500 
Dearborn, Chicago 


BARGAIN Advertising Rate—Just to get 
acquainted, 25 words, one insertion; guar- 
anteed 25,000 copies printed, and one year’s 
subscription, 50c. Digest, Grand Rapids, 
Mich. 


ADVERTISEMENTS, circulars, follow- 
ups, written; business-getters. ert KR. 
Pope, Advertising, Ogdensburg, N. Y. 


I WANT to send you proof of the won- 
derful pulling power of Fopular Mechanics 
classified pages. What's your proposition? 
Write me today. F. W. Johnson, Classified 
Best, Popular Mechanics Magazine, 318 
Washington St., Chicago 


YOUR 25-word advertisement 
30 «magazines 3 months and one year's 
subscription to our magazine for $1.50; 
extra words 5c per word. A, S. Mankin & 
Co., Alexandria, Va. 


placed in 


25-WORD advertisement in 100 magazines 
$1. Send for list, Gem Advertising Agency, 
32 Appel Bldg., Denver, Colo 


ADVERTISERS—Here’s your opportunity. 
25 word classified ad inserted in ‘Cartoons 
Magazine’ for 50c, one inch display ad, $1. 
23,000 copies. Send in your ad for the 
next issue. Cartoons Classified Dept., 320 
W. Washington S8t., Chicago. 
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AGENTS WANTED 


AGENTS, be your own boss. Start a 
factory in your own home on less than $5 
capital, manufacturing rugs and floor cover- 
ings from odd material. Imitating any 
colors or designs desired. A 9xl2 rug 
can be made in less than one hour at a 
cost of less than $1. We expect our patent 
on or about Jan. 1, 1914, then we will 
mail free pictures, circulars and particulars 
to all, in the order inquiries are received 
by us. First come first served; so maik 
your inquiry today. Be first to learn of 
this wonderful protected home manufactur- 
ing business. postal will do. Address, 


Novelty Rug Manufacturing Co., Toledo, O. 


TRANSFORMERS—Agents make large 
profits selling and installing ‘Everlasting’ 
transformers. Operates on alternating- 
current lighting circuit. Rings bells, oper- 
ates door-openers, signals, night lights. Can 
be installed most instances where dry bat- 
teries are used. Transformer comes com- 
plete with six feet of cord and plug, has 
two secondary voltages, six and twelve 
volts. Price, $2. (Sells for $3.50.) 
demonstration set, carrying case, 
former, bell, push, and night lamp, 
$3.50. By parcel post, 15 and 25 c 
extra. Remit by money order. The Electric 
Star Devices Co., Pittsfield, Mass. 


SIGN Agents—Every professional man and 
dealer a likely prospect. Our complete line 
of high-quality, low-priced Window Letters, 
Glass Signs, Name-Plates, Cloth and Wood 
Signs sell easily to real estate men, doctors, 
lawyers, dentists, grocers, druggists, hard- 
ware, meat market men, etc. Big profits 
and exclusive territory to responsible agents. 
Write today for new catalogs. Attracto 
Sign Co., 56 North Clark St. Chicago. 


AGENTS—A free course in General Sales- 
manship is given to every man of our sales 
organization. This organization is a body 
of successful men selling the Handy Light, 
that unique electrical device which cuts 
of electric lighting in half. Sells 

is used in home, office, store, 
weighs only one pound. Sold by 
demonstration, All agents furnished with 
well-planned methods for gaining interviews. 
A high-grade business for a man of ability 
and standing in his community. General 
agents preferred. Inquire for our full ae 
sition by addressing The Handy Light Co., 
1109 Handy Light Block, Cincinnati. Ohio. 


AGENTS—A device that saves money, in- 
creases efficiency, adds to comfort, con- 
venience; beautifies the home, office and 
store—and is electrical; is the kind of 
device to sell. Show these features on an 
article, to the people today, and your sale 
is made. I have that article. If you are 
alive, wide-awake and want to handle a 
general agency for the most unique electrical 
specialty, which will cut lighting bills in 
half, write for my proposition. Stanley B. 
Freiberg, 197 Station F, Cincinnati. Ohio. 


HERE'S a live | proposiiion. Big money 
for you. Staple articles; sell quickly to 
every home. Let us help you build a profit- 
able business. Write now for free , illus- 
trated folders. Aluminum & Housewares 
Specialty Co., Suite 203, 115 8S. Dearborn 
St., Chicago. 

SELL Bank 
and business 
coming—urge your trade to buy something 
business men can use. Your profit. $8 
per doz. Sample, fifty cents. Ajax Supply 
Co., 411 Bulletin Bidg., Phila.. Pa. 


AGENTS—Your profit $4 each sale. Just 
out, new gasoline saver for automobiles 
and motor boats. Guaranteed to save 25 
per cent on gasoline bills. Auto owners 
buy on sight; nothing like it; a sensation. 
Territory now being placed; write quick. 
The Parsons Mfg. Co., 153 Michigan St., 
Toledo, 

~ MINIATURE 
ful, ornamental, 
lions will be 
cents for 5 
O’Brien & 
Chicago 

AGENTS 
latest $3.50 


the cost 


home 
Christmas is 


Check Protector every 
place needs; 


Velvet Rugs. Catchy, use 
absolutely new idea. Mil- 
sold. Be the early bird. 10 

samples selling plan. 
Co., 1534 MeCormick Bldg., 


Salesmen: Se:sonable seller, 
electric invention fills demand 
never before supplied; home, office, store, 
everywhere eagerly sought. Repeat orders 
outnumber first sales; you control territory, 
no competition, unlimited possibilities. 
Write Frank W. Alden, Agency Manager, 
149 Station F, Cincinnati, Uhto 


WE manufacture the most 
sortment of novelties, tricks, and puzzles 
in the world. Agents, dealers, supply houses 
and jobbers are making big money with 
our line. Fast sellers. Low quantity prices, 
Large illustrated catalogue free. Oa 
Dept. 17, Oshkosh, Wis. 


complete as- 


Magical Co., 
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SPECIALTY Salesmen: Something new, 
latest eiectrical wonder, a substitute for 
medicine, the High Frequency Viole: Ray 
machine. Relieves all chronic disorders 
due to faulty nutrition or poor circulation. 
Sells to every home, massage or beauty 
parlors, also professional people. No com- 
petition, big money. Machine and results 
guaranteed. Good territory open. The 
Eastern Electric Company, Cleveland, O. 


GENERAL Agents, capable of calling on 
the big trade themselves and handling can- 
vassers for the house to house and office 
to office business, to sell the newest elec- 
tric specialty on the market; sold every- 
where there is electricity, in the home, 
office, factory, store, hotel; liberal profits; 
scles-driving sample, weighs a pound; no 
experience or knowledge of electriciy re- 
quired; shows how to use one light instead 
of two and get the same results; sells for 
$2.50, $3.50, $5, and saves the purchaser 
an investment of $25. Write for particulars. 
The Handy Light Co., 161 Handy Light 
Block, Cincinnati, uni, 


HERE'S your oppertunity to make a 
killing with a real ‘‘live wire’’ proposition 
of unlimited possibilities, universal appeal, 
low price and clean profit. We have a 
dczen ‘“‘good things.’”” All winners. No 
need to read further. dope.”’ 
Write Now and “‘cash in.’’ Mack-Andrew 
Co., 709 Rand-MecNally Bldg., Chicago, 


GENTLEMEN or lady Agents to sell 
our Pencil Sharpener to stcres, schools, 
banks, cffices or homes, liberal commis- 
sion allowed. Beebe Co., 338 York, New 
Haven, Conn. 


VACUUM Cleaner Agents: Do not take 
an agency until you see the “‘U. S.’’ Just 
out!  Wheel-operated. Powerful bellows. 
Nickeled visible nozzle. Popular price. The 
U. S. Manufacturing Company, Warren, 0. 


AGENTS are coining money with our 
Improved Keyless Padluck. 15 

profit. Sample postpcid, 75c. y 
Wm. J. Dick. Mgr., Dept. D-21, 20 W. 
Lake St., Chicago. 

100% PROFIT selling Specialy Rugs. 
Colored illustrations and information cf 
success free. Sample rug forwarded pre- 
aid $1. Reference: Boylston Nat’l Bank, 

ton. Dundee Mfg. Co., 46 Chauncy St., 
Boston, Mass. 


WE start you in a big paying business 
that grows lerger every month; fine oppor- 
tunity for ambitious agents; generous sample 
free. Morgan Supply Co., 8. Louis. 


MAKE and sell your own_ goods. 
mulas by Expert Chemists. We cbtain your 
Government Serial Number. Catalogue for 
name. B. Mystic Company, Washington, 
< 


For- | 


AGENTS, make big money selling my 
new remedy for burns and scalds. Every 
household needs it. Act quick. R. F, Flint, 
Berkeley, Cal. 


AGENTS—To sell the newest electric ap- 
pliance on the market; sold everywhere 
there is electricity, in the home and office; 
liberal profits; sales-driving sample, weighs 
a pound; no experience or knowledge of 
electricity required; it shows how te use 
one light ey of two and get the same 
results; sells for $3.50 and saves the pur- 
chaser an AA of $25. Write for 
particulars. The Handy Light Co., 113 
Handy Light Block, Cincinnati, Ohio. 


$61.50 WEEKLY introducing and selling a 
new Gas Ligiit Burner for Kerosene Lamps. 
Beautiful light. No chimney. No mantle. 
Perfectly safe. Simple in ——— 
ed to get broken or out of order. 
Will not burn out. Durable. Will last for 
years. Low price. Easy to sell. 200 
cent profit, not 
Sample free. 
lamp? Beware of imitations. No branch 
offices. Luther Manufacturing Co., Dept. 
255, Cincinnati, Ohio. 


AGENTS—Drop dead ones! Awake! Grab 
this New invention. Low-priced, water- 
power home Massage Machine. Magical, 
marvelous, mysterious. New field; 4 
its; sold on money-back guarantee. 


nutes; 31 in 2 days. 
“Parker sells 8 first day.’’ 
“Your machine has merit. Express six 


| wonderful.”’ Big surprise 
ddress Blackstone Company, 

829 Meredtih Building, Toledo, Ohio. 
AGENTS—Would you take a steady job 
where you can clear $20 to = er: and 
work up to yearly profits of $3,000 or more? 
My line is snappy household pony Quick 


sellers. Get busy with postal, asking par- 
ticulars. E. M. Davis, R64, Davis Block, 
Chicago. 


MR. Mail-Order Man: Get quick re- 
turns. Established corporation supplies fast 
mail-order sellers; factory prices. Classy 
proposition. Beginners or established firms. 
Copyrighted Prospectus free. Mississippi 
Valley Co., Inc., Box N629, Pittsburg, 
Kans. 

AGENTS make 500% profit selling our 
gold window letters, novelty signs ‘and 
1 ble signs. 800 varieties in enor- 


~ SALESMEN—Send your name and ad- 
dress to Raymond E. Wood, 125 Dreyer 
Bidg., Cincinnati, Ohio. I am the manu- 
facturer’s Sales Manager for the best 
household and office electric 
ever invented. Sells for $3.50 and $2.50 

Guarantee for credit or depusit required. 
Capable men only need apply. I want only 
a few men; the work is permanent, profitable 
and high-grade. You will be given terri- 
tory and expected to produce business. 


“BOOSTER” will show you how to make 
more money! Operate a ,good, substan ial 
“Income Mail Business.’ Our “Silent 
Salesman’’ system can easily be worked 
during spare time. Don’t invest any money 
until you read “Booster’’—the magazine 
that has, for years, actually and accurately 
placed others like you in business for them- 
selves by publishing money-making propo- 
sitions that get the dollars. Send 1l0c 
today for two months’ trial—it’s worth cold 
ecsh to you. ter Magazine, North- 
western Building, Chicago. 

AGENTS—A 0c package of my Com- 

und makes a quart of standard ink. 

xcellent seller. Good profits. Particulars, 
samples, three colors, 6c. A. D. Meiler, 
New _ Brunswick, N. 3. 


~ YOUR address on postal brings you the 

biggest money -making proposition you ever 

received. ‘oducts Co., 
York. 


117 Worth St., 


MANUFACTURE ‘“‘Substitute for Eggs;’ 
enormous profit; eggs are high; coals 
bakeries, restaurants, groceries, etc. Secret 
formula with instructions, $1. Particulars 
free. W. C. Delzell, 309 8S. Ficket, Los 
Angeles, Cal. 


AGENTS Wanted for ‘‘Election.”” Best 
ecard game. Write Election Card Co., 
Wichita, Kan. 

SOAP Agents: Our Vegetable Soap, 
Toilet Articles, Flavorings, Remedies, excel 
and outsell. Sample free. Buchanan & 
Co., 54 N. Main St., St. Louis, Mo. 


mous demand. Catalogue free. Sullivan 
Co., 1238 Van Buren St., Chicago, Tl. 
WE want enterprising and hustling 
agents. everywhere to handle our artistic 
Sign Letters—best made—anyone can ap- 
ply. Free working outfit and instruction 
furnished; make sales as fast as you solicit. 
Forest Letter Company, Parisen Building, 
South Amboy, J. 
FREE—Moving-Picture Machines, Elec- 
tric Engines, Printing Press, Rifles, 
Watches, Gold Jewelry, for selling one dozen 


Quix Shine es Cloths. Write for 
particulars. uu pecialty Company, 2754 
Germantown Ave., Pa. 


AGENTS, men or women, $50-$75 weekly. 
New invention. Greatest household labor- 
saver since the sewing machine. House- 
wives can’t resist. $1.50 sample free to 
workers. Lifetime opportunity! Frederick 
Mfg. Co., Dept. C, Marbridge Bldg., New 
York. 

~AGENTS—Let us send you a $2 sample 
outfit with our new line of specialties. 
We are manufacturers, giving you largest 
profits. Staple sellers, proven successful. 
Barker Chemical Co., 20 Center, Auburn, 
Maine. 

AGENTS—Sell the Primus, genuine 
Swedish wickless, coal-oil stoves. Smoke- 
less, odorless. 
at one-eighth the cost. 
plosion. Big profits. Jam 
Sons, Sidney, Ohio, American distributors. 

A BUSINESS of your own, $15 a day, 
making name plates, house numbers, signs, 
Write for my big, free illustrated book; 
tells how. E. E. Palmer, Wooster, 0. 

AGENTS—New automatic gas burners 
and gas lighters. No chemicals or flint. 
Every gas user a purchaser. Sample 20c; 
particulars free. Automatic Gas Appliance 

42 Union Sa., New York. 
~AGENTS—$5 daily selling our Handy 
Tool, 12 articles in one. Lightning seller. 
Sample free. Thomas Mfg. Company, 462 
Third St., Dayton, _ Ohio. 


AGENTS: Let us show you how to 
earn $10 daily with rapid-selling house- 
hold article. Rocky Mountain Sales Co., 
Dept. A, Steamboat Springs, Colo. 


“MEN, with Ford ¢ Cars, to sell Sandbo 
Starter; only live ones need apply; big 
Write. The Sandbo Starter 


Ce., Bennett, Iowa, 


POPULAR MECHANICS ADVERTISING SECTION 


LIVE agents make big money selling our 
new patented office convenience, Sa 
men desired capable of earning fifty dol 
lars a week. Box 376, Clarksburg, W. 


TO sell our new high-grade ie 
Quick sellers. All money-makers, 
particulars, write The Geeanee Sales Con, 
167 W. Washington St., Chicago. 


AGENTS Wanted—Agents are coining 
money. selling our big lic packages of 29 
assorted Holiday Postal Cards. ‘'5,000 ya- 
rieties.’’ ‘‘Big profits.’’ Sell everywhere at 
sight. Sample package 1l0c. Particulars 
free. Sullivan Card Co., 1234 Van Buren 
St., Chicago, Ill. 


AGENTS: <A_ wonderful stove polish: 
just out, ‘Sells at every house. Big profits. 
Write for free sample and general agents’ 


terms. Milwaukee Specialty Co., 231 Tth 
Street, Milwaukee, Wis. 
AGENTS—$6 to $10 per day. Fast sell- 


ers. Retailing 10c to $10. $5 safety razor 
25c. Particulars free. Thomas & Page 
421 E. 41st St., Chicago. ‘ 


BOYS to act as our agents, selling local 
school and fraternity pennants. No invest- 
ment necessary. Write Illinois Pennant 
Co., 1105 Webster Ave., Chicago, 


REMNANT Store, 1331-E. Linn, Cin- 
cinnati. Greatest Dry Goods Bergains on 
Earth. For agents and store-keepers, 


AGENTS—Sales Companies—Send for 
Booklet on Suds, greatest washing com- 
Guaranteed harmless. With free 
trial box; easy seller, sure repeater, splen- 
did profit, The Franklin Company, Desk K, 
303 Fifth Ave., N. 


AGENTS—250% 
article. Sells like wildfire. 
in pocket. 


Wonderful little 

Can be carried 
Write at once for free sample. 
H. Mathews, 1962 Third St, Dayton, Ohio, 


AGENTS: Our line of sixty specialtie 
the best ever offered. Many repentens. Get 
our proposition. Seymour sae ad Co., 
Dept. N, Box 21, Syracuse, N. 

AGENTS—$7 daily taking 
busy now; big winter business for you; 
free sample. L. Bennett, iUties, 


AGENTS—All or spare time; increasing, 
Permanent trade. Indian Medicine Co, 
Grand Rapids, Mich. 


MANUFACTURER of new 
linen heel and toe guaranteed 
wants agent in every county. Sales enor- 
mous. Re- in- 
creasing incom ted territory 
Credit. N. Parker Mills Chestnut 
Philadelphia, Pa. 


AGENTS—150% Profit on Each Sale. 
Show housewives how to do an hour's harc 
work in a jiffy. Unique household prepara- 
tion and our original ‘‘Entering Wedge 
plan makes easy sales and big profits. Ex 
cellent opportunity to control this in yow 
Boston, Mane Laboratories, Dept. M. 

ton ass. 


ALES company with a capital o 
$500, 000 building up a national sales organ 
tion, wants a live representative in ever 
city and town. Big cash returns and 
yearly income guaranteed. Write today fo 
full pariiculars. Fesler Sales Company 
256 West 23d St., New York Ci te 
AGENTS, 100 per cent. A ovelty 
for women, never been sold 
cents brings catalogue witt 
special prices to ag J. C. Menden- 
ball, 1717 North St., Indianapolis 


exclusive 
hosiery 


WANTED! Enterprising Americcn agents 
Invention for dryi ng films and prints wih- 
out trouble! Simple, practical attachmen< 
instantly adjusted anywhere. Holds ¢ 


dozen negatives—No clips. (Good _ selle 
Xmas sales.) Send 25c for sample-par- 
ticulars. *‘Richarda,””’ 4 Moscow Road 


Raysweter, London, England. 


AGENTS—We want a real live sales 
man in every town to push a s‘aple line o 
household necessities. A permanent, big- 
paying business for the successful. NM 
novelty, but standard articles that ar 
always needed. clusive territory. Con- 
sumers Supply & Brush Co., 66 Devonshire 
St., Boston, Mass. 


400 PER CENT profit 
foot’’ sewing machine attachment 
free to agents. Bunnell, 605 Blake- Sarat 
Bldg., Portland, Ore, 

AGENTS: Hair-O0-Zone Powder, addec 
to water only, makes greatest of hair toutes 
Profits enormous. 8. Bucknam, 18 
Madison Brooklyn, N. 
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22 POPULAR MECHANICS ADVERTISING 


I WILL start you earning $4 daily at 
home in spare time, silvering mirrors; no 
capital; send for free instructive booklet, 
xiving plans of operation. G. F. Red- 
mond, Dept. 306, Boston, Mass. 

BIG Profits for You! Manufacture Bar- 
ley Crisp. New confection. 5c package 
. Machine, instructions com- 
plete $7.50 prepaid. Send l0c for samples. 
Barley Crisp Co., 1605 Hyde St., San 
Franc 

1 NEED one energetic, dependable repre- 
sentative in every county to take orders for 
=~ new Popular Mechanics book for boys 

alled “‘The Boy Mechanic.’’ This is not 
s story book, but a wonderful and _ inter- 
esting ‘collection of 700 things boys love to 
make and experiment with. A very large at- 
tractive book for the price, $1.50. Every 


for their son, Right now is the most oppor- 
tune time to start on account of the ap- 
proaching holiday season as this is an un- 
usually attractive gift book. It sells itself. 
Good liberal commission and exclusive ter- 
ritory. You don’t have to be a professional 
agent to be successful with this highly mer- 
itorieus proposition. Work in and around 
ycur home town during spare time only 
if you cannot devote all your time to it. 
Write today for full particulars to Manager 

Dept., Popular peementes Co., 318 
w. Washington St., icago. 


MAIL-ORDER Opportunities: new 
Propositions. No competition! Make 95¢ 
ey on dollar order; complete outfit 10c. 
Jail Dealers Wholesale House, 521 Frank- 
lin Bldg., Chicago, 

AGENTS, best seller in Christmas season; 
very rare and newest Japanese novelties 
that we have ever seen. Sample 25c. Ou.suka 
Co., 223 So. Hill St.. Los Angeles, Calif. 

AGENTS—Our Wonderful Luminous Cru- 
cifix Solves that Christmas Gift Worry 
Each crucifix will be put up in an attractive 
holly box, making same a most appropri- 
ate present. Thousands will be sold during 
the next two months. Let us show you our 
new “Dark Room’’ Demonstrating Carry- 
ing Case. Write or — for prices and ter- 
ritory and start the New Year with a nice 
bank account, Pioneer Portrait Co., 1259 
W. 63rd St., Chicago. 

WE furnish you capital to run a profit- 
able business of your own. Become one of 
our local representatives and sell high grade 
custom made shirts, also guaranteed sweat- 
ers, underwear, hosiery and neckties, direct 
to the homes, Write Steadfast Mills, Dept. 
10, Cohoes, N. Y. 

AGENTS—$200 distributing New- 
ell’s needle cases, Sell 115 needles in book 
for 10c and 200% Jo profit. Approval 
Plan envelopes make talking unnecessary. 
Crew managers write. Send 10c for sample 
book and particulars. Newell Company 
509 -N. Grand St., St. Louis, Mo. 


~~ },000% PROFIT selling our untarnishable 
ld and silver sign letters. Hundred 4%” 
etters 90c. Thousand $8.00. Other sizes 
accordingly low. Dime brings five 
samples. Instructions, _ ete. Particulars 
free. H. Alexander, Manufacturer, 980 
Third Ave., New York. k. Established 19 1905. 


AGENTS—Are you interested in 
profit in an article used in every ad 
weekly? Send 6c for 2 weeks supply and 
pres. I. V. Washing Tablet Co., Dept. B, 


AGENTS-—$50 weekly. We manufacture 
the best needle case made; a wonderful 
seller; 200% to 500% profit: talking un- 
necessary; our “‘Trust Scheme’’ Envelopes 
do the work: general agents can make $100 
weekly; particulars free: 25¢ sample outfit 
for 10c; buy direct from the factory. Paty 
‘Co., 102 Davis Sq., W. Somerville, 


HAND Power Vacuum Cleaner, carpet 
sweeper style, straight from carpet sweeper 
manufacturers of 13 years’ standing and 
worldwide reputation. Sells on 2-minute 
demonstration to any housewife. Runs easy 
as a carpet sweeper_and like one. Write 
for agents’ terms. National Sweeper Co., 
16 Laurel St., Torrington, Conn. 

WANTED—A man or woman al! or spare 
time to secure information for us. Work 
at home or travel. Experience not neces- 
sary. Nothing to sell, good pay. ne 
stamp for particulars. Address M. 8. I. 

L. Bidg., Indianapolis. Ind. 

YOU can’t afford to accept ordinary 
proposition while agency for oe 
Aluminum Cooking Utensils is 
Answer quick, Protected territory, Ameri: 
can Mfg. Co., Dept. P.M., Le- 
mon 


PERFECTION Pocket Adding Machi 


$35 TO $100 weekly made easily. Needed 
in every home and store; enables purchaser 
to save money and enjoy life. Rapid seller, 
profit from $10 to $50 each sale. Ex- 
perience unnecessary; exclusive territory to 
tiustiers, Write for full particulars 4 
Hemple, Sales Mgr., 174-C, No, Sangamon, 
Chicago. 

FULLER Dustless Floor and Wall Mop, 
, adjustable and hand duster 

at 
sight—-100 per ‘profit to agents. Write 
today. Fuller Brush Co., 55 Hoadley P1., 
Jlartford, Conn. 

THEODORE Roosevelt is again writing 
for Scribner’s Magazine. Subscriptica so- 
licitors can earn big commissions. Inquire 
Desk 15, Scribner's Magazine, 597 Fifth 
Ave., New York. 

$20-$40 WEEKLY selling guaranteed Ho- 
siery, Underwear, Sweaters. Neckties, Hand- 
kerchiefs. Credit. Samples free. Sales 
Manager, Room 811, 366 Broadway, N. Y. 


500% PROFIT selling our wonderful sign 
— for office windows, store fronts and 
gia: signs; resembles finest gold leaf; 
easily applied; samples free. Metallic Let- 

r Co., 406 N. Clark St., Chicago. 


Diamonds—Agents, everyone, to 
wear and sell our f:mous Bokara Diamonds. 
Write for sample offer and catalogue free. 
Norihwestern Jewelry Co., 2141 Summerdale 
Ave., Dept. 28, Chicago. 


AGENTS—To introduce Oxo-Gas; a won- 
derful new invention; a complete indi- 


is 
cheaper than coal or wood. For lighting 
it is cheaper than a common kerosene oil 
—_. The most brilliant light known to 
science. Gloria Light Company, 1281 
Ww Tashington Blvd., Chicago, Tl. 


WE are the largest manufacturers of 
Twisted Wire Brushes-in America. High- 
est grade goods, tt service, highest profit. 
Write for our new catalog. You are sure 
to win. Fuller Brush Co., 33 Hoadley 
Place, Hartford, Conn. 


(CELLULOSIA) Door Plates, new let- 
tering pure gold. Send for sample case. 
Nothing invested. 100% profit, sell to every 
house. Public demands them. La Fon- 
taine, Mfr., Sherburne, N. Y. 


AGENTS wanted for a new household 
labor saver. Quick seller. Big profits. 
Cary-Dane Co., 102 West 101st St.. N. Y. 

YOU_ can be your own boss with our 
Key Check Outfit. Good for $5 a day 
stamping names on pocket key «hecks, fobs, 
ete. Sample check, with your name and 
address, 15 cents. Pease Die Works, Dept. 
M, Winchester, H. 

~ AGENTS—Handkerchiefs, Dress Goods. 
Carleton made $8 one afternoon; Mrs. Bos- 
worth $25 in two days. Free 8S 1 


SECTION 


AGENTS wanted for oriental novelties, 
Never before introduced. Quick sellers, Re- 
peaters. Immense profits. Particulars free, 
or samples 25c. Kanematz, Lox H-529) 
Portland, Oregon. 


MEDALLIONS—300% profit. Make up 
your own goods and be independent. Catg. 
logue free. Resag Co., 1205 Randolph St, 
Chicago. 


AGENTS Wanted—Mechanics and 
men make over $100 a month in spare time 
selling transparent handled novelty knives 
and razors. Big profits. Sales easily made, 
‘rite for terms today. Novelty Cutlery 
Co., 67 Bar St., Canton, O. 


YOU can make $$$$ as our general or 


local agent. Household necessity; saves 8 
per cent; permanent business; exclusive 
territory; salary_or commission; free sam- 
=: — J. Pitkin, 113 Reda St., New- 
ark, } 


STOP Here! Let me start you in a home 
business that will bring you money every 
day. Experience unnecessary. Spare time. 
No canvassing. I furnish everything and 
guarantee success, Send for proofs, Voor- 
hies, Desk C. R., Omaha, Neb. 


FOR WOMEN 


BEAUTY Dector for every home. Amaz- 
ing inven ion; beautifies without drugs, ele:- 
tricity, or water. Not a rubber cup, but a 
Vacuum Massaging Machine. Requires no 
Power. Does the work of the high-priced 
machines. Most convenient and inexpensive, 
Agents making 100% profit. Makes accept- 
able Xmas gift. Write for terms of free 
sample. Aztec Remedy Co., Dept. E, 
Toledo, O. 

SILK Remnans for fancy werk. ig 
package 10c. 3 for 25c. Post Supply Com- 
pany, We-ltham, Mass. 


HELP WANTED 


YOUNG Man, would you accept and 
wear a fine tailor made suit just for show- 
ing it to your friends? Or a Slip-on Rain- 
coat free? Could you use $5 a day for a 
little spare time? Perhaps we can offer 
you a steady job? Write at once and get 
beautiful samples, styles and this won- 
derful offer. Banner Tailoring Co., Dept. 
561, Chicago. 


A MONEY Proposition—Co-operate with 
me in a profit-sharing mail-order business. 
Will place trial advertisement, furnish 
printed matter, goods to fill orders aml 
divide the profits. Particulars. Desk 153, 
Hazen A. Horton, Tekonsha, Mich. 


WANTED—Crackerjack salesman to mar- 
ket high grade lubricating oils and mixed 
paints. Big on salary and 
ce i 


Credit. Stamp brings particulars. _Free- 
Company, 59 Main 8t., Brook- 


400% PROFIT eer high grade 
work. Samples free. ion Co., North- 
western Bldg., Gime 


AGENTS—Salary or commission. Greatest 
seller yet. Every user pen and ink buys on 
sight. 200 to 500 r cent profit. One 

agent’s sales $620 in six days; another 
$.2 in two hours. Monroe Mfg. Co., X 6, 
La Crosse, Wis. 


AGENTS sell looking imported 36x68 

rugs $1 each. Coser, Tenn., sold 115 in 

four days, his profit $57. You can do as 

well, Write for sample offer and selling 

plan. Sample rug by Parcel Post, pre- 

Reid, 98c. A. Condon, Importer, Stonington, 
aine. 


SILVER’S Ten Best Sellers are big busi- 
ness builders for agents. New, novel; every 
home a customer. Immense profits for 
agents who act quickly. Write today. 
Co., Dept. M, Clayton, 


AGENTS make big money selling our 
new gold letters for office windows, store 
ents and glass signs. Any one can put 

hem on. Write today for free sample and 
full particulars. Metallic Sign Letter Co., 
406 N. Clark St., Chicago. 


AGENTS make $5.00 to $10. 00, a day on 
the start. Atkinson writes: best 
proposition I have found in my forty years 
eanvassing.”” Permanent work. Household 
necessity. Saving 80%. Write to- =k. for 
or Local Agents terms. 
pe Cc. H. Stuart & Co., 16 Union “St, 
ewark. New York. 


Lightning seller. wante Cincin- 
nati Specialty Mfg. Co., Dept. R. Cincin- 
nati, Ohio. 


READ the Agents’ Magazine. 
money, 2 mont 
Chicago. 


Make more 
s, 10c. Agents’ Magazine, 


with expenses paid. Give ex- 
and first letter. 
389, Cleveland, O. 


Men and Wo- 
men—to give away free pkgs. Perfumed 
Borax Soap Powders: no ones or _exwri- 
ence needed; geod py. a d & Com- 
pany, 218 Institute, i. 


WE will start you in the cleaning and 
dyeing business; little capital needed, 
profits. Write for booklet. Ben-Vonde 
System, Dept. C, Charlotte, N. C. 


SELLS like hot cakes; samples 10c, Par- 
ticulars for stamp. Manager, 740% Kohler 
St., Los Angeles, Calif. 


YOU are wanted for a Government Job, 
$65 to $150 month. Parcels post meaus 
many vacancies. Common education suf- 
ficient. ‘“‘Pull’ unnecessary. Over 12,000 
appointments coming. Write immediately 
for free list of posi‘ions, with full de- 
scription. Franklin Institute, Dep't A20, 
Rochester, N.Y. 

~ ELECTRICAL corporation organizing 
larger sales force, will give thorough elec- 
trical course, free to young men who qualify. 
Lucrative connection later to right men. 
Sales Department, File 100, 410 Rialto 
Bidg., St. Louis, Mo. 


GOVERNMENT Jobs Open. 


Write for 


free list. Franklin Institute, Dep't A20. 
Rochester, N.Y. 
STAGE Instructions—Free _ Illustrated 


booklet, How to Start in Show Business. 
Experience unnecessary; send 2c_ 5 amp. 
Stage Studio, Sta. 10, ‘049 West 38th 
‘ew York. 


MEN, Women—Get Government Jobs. 
$90 month. 12.000 appointments coming. 
Write for list of positions. Franklin In- 
stitute, Dep’t A20, Rochester, N. Y- 
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POPULAR MECHANICS ADVERTISING SECTION 2: 


GET a Government Job! See ad on page 


31. Write now—today. Patterson Civil 
Service School, ‘Rochester, . 

RAILWAY Mail Clerk Examinations 
everywhere soon. $75 month. Schedule 
and sample questions free. Franklin In- 
stitute, Dep't A20, Rochester, N. 


I GIVE each 
selling by mail. 
to start. Fields, 
Mo. 

WANTED. Machinists, 
your salary’! Saunders 
tical Mechanics ; lightning reference. 
sands used. $1.00, $1.25, $1.50. 
sent. E. H. Saunders, 
Boston, Mass. 

“BECOME a Railway 

month. Apply for 
Institute, Dep't A20, 


MEN of Ideas 
should write for new 


agent the $50 lessons in 
Full of new plans. How 
Box 826, Kansas City, 


Agents, 


double 
and k Pra 


c- 
Thou- 
Circular 
216 lurchase 


Mail Clerk. $75 
particulars, Franklin 
Roches er, A 


and inventive ability 
“Lists of Needed In- 


ventions,” Patent Buyers and to 
Get Your Petent and Your Money.’’ Ad- 
vice Free. Randolph & Co., Patent At- 
torneys, Dep't 35, Washington, D. C. 
AGENTS Make Big Mone, and become 
sales managers for our goods, Fast office 
sellers. Fine profits, Particulars — and 


samples free. 


One Dip Pen Company, Dept. 
2, Baltimore, 


Md. 


WANTED—Men 18 to 35 become Rail- 
way Mail Clerks, $75 month. Examinations 
everywhere soon. Write for schedule and 
sample questions. Franklin Instituie, Dep't 
A20, Rochester, N A 

ARE you ambitious? Earn $10 to $2! 
weekly, during spare time at home writing 
for newspapers. Literary ability unneces- 
sary. Instructive booklet free. Washing- 
ton Press Bureau, Dept. P, Washington, 
Cc. 

FIREMEN aud Brakemen for all rail- 
roads entering Chicago. Weges $100. Rail- 
road = recruiting headquarters. Positions 
assured competent, inexperienced men. 
Send age, stamp. Railway Association, 
Dept. 8%, Brooklyn, N.Y. 

RAILWAY mail and other government 
jobs open to you. Particulars free. Write 


. Now. Lincoln Civil Service School, 
Dept. li, Rochester, Y. 


$3,000 YEARLY in your 
ginseng, mushroom dope. “Poultry Point- 
ers,”” with its *‘Egg Schemes’ and city lot 
‘Side Issue Plans,”’ is creating excitement 
and making money for its subscribers. 
Nothing else like it on earth; in a class 
by itself. Let this Magazine and its edit- 
ors “‘boost’’ you to success. Two months’ 
trial 10c. Poultry Pointers 
Pub. 55 Fuller Bldg., Kalamazoo, 
Mich. 


I WILL 


back yard; no 


earning $4 daily at 
silvering mirrors; no 
free instructive booklet, 
giving plans of operations. G. F. Red- 
mond, Dept. 306, Boston, Mass. 
WANTED—Ambitious workmen. 
work on actual jobs pays for 
trade of electricity, automobiles, 
bricklaying. Only few months 
700 students last four years. 
information. United Trade 
tracting Co., Los Angeles. 
ANY intelligent person 
income corresponding for 
perience unnecessary. 
respondence Bureau, Washington, m €, 


BETTER Light for 4/5 Cost of Elec- 
tricity. Suitable for home or store. Easily 
installed, no experience necessary, 
mand. Write for Fr catalogue. 
Lighting Co., 174-D, ngamon, 

BEA Detettives—Earn $150-$300 
monthly. Easy work. Write Wagner, 5 
Lexington Avenue, New York, Dept. 

MAKE money writing short stories. 
pay. Free booklet tells how, 
Syndicate, San Francisco 


BE a Detective—Earn $25 to $75 weekly; 


start you 
home in spare time, 
capital; send for 


Your 
teaching 
plumbing, 
required ; 
Write for 
School Con- 


may earn good 
newspapers. Ex 
Address Press Cor- 


Chicago. 


451. 


Big 
United Press 


chance to see the world with all expenses 
aid. Loraine System, Dept. 304, Boston, 
83. 


repairing, 
\ electrical, civil 
ing, surveying; methods most 
room and board while learning; positions 
secured; satisfaction guaranteed: catalog 
free. National School of Engineering, 2110 
West Seventh. Los Angeles 

~ WRITE Moving Picture Plays. $10 to 
$100 each. Constant demand. Devote all 
or spare time. Experience, literary ability 
or correspondence course unnecessary. e- 
tails free. Atlas Publishing Co., 3045 Atlas 
Bank Bldg., Cincinnati, Ohio. 


LEARN automobile 


driving 
up-to-date car 


engineer - 
practical 


GO on the Stage. Vaudeville career of- 


fered you. Experience unnecessary. Man- 
agers endorse my method. Instructive 
vaudeville book free. Write today Fred- 
eric LaDelle, Sta. 10, “ks Mi 

BE a _ Detective. Earn $200 monthly, 
positions open. A practical course in De- 
tective Work taught by mail. American 
School of Criminology, Detroit, Michigan. 
Dept. F. 


‘STOP Here! Let me start you im a home 
lusiness that will bring you money every 
day. Experience unnecessary. Spare time. 


~ canvassing. I furnish everything and 


srantee success. Send for proofs. Voor- 
De Omaha, Neb 
Examinations. Most 


thorough ‘prep ation; $5; returned if not 
appointed ; particulars free. American Civil 
Service School, Washington, D. C. 


MOTION PICTURES 


LEARN to write photoplays. Writing 
motion-picture plays offers a new, easy 
and fascinating way to earn money in your 
spare time. Plot all that is required. 
Literary training or style not necessary. 
Easily learned. Great demand. Producers 
pay $25 to $100 each, Our short, fascinat- 
ing course will teach you how to 
your ideas into dollars. Send for 
catalog. Authors’ Motion 
ture School, Box_ 130K, Chicago. 

MOTION p picture | plays bring 
each. Earn handsome income, 
Send for free illustrated souvenir book. 
Shows how. American Authors’ Associa- 
tion, R418, 1545 Broadway, New_York, 

WRITH Photoplays. Our $30 complete 
course, now loc. Literary Enterprise, 3348 
Lowe Ave., Chicago. 

$50 TO $100 weekly vy 
ture plays. Send for free booklet valuable 
information and special prize offer. 
cago Photoplaywright College, Box 278 ET 
Chie ago. 

“PHANTOSCOPE” Motion Pictures 
Entertainment for homes, schools, and 
lodges in towns where there are no picture 
shows. For $100 we will furnish complete 
outfit. Agents wanted. Phantoscope Co., 
1008 Ist Nat. Bank, Chicago. 

TEN Lesson Course Complete $2, 
ing you how to write and where to sell 
Photoplays. free Illustrated Booklet and 
Indorsements. Penn Ass'n, Heed Building, 
Philadelphia, Dept. _L. 
MONEY in Motion Pictures. 


Pic- 


5 to $100 
spare time. 


writing moving-pic- 


teach- 


Films half 


cent per foot. Machines half price. Write 
Box_: 7 ontpelier, 
NOTICE to scenario \ a For $1 I 


will criticise, 
manuscript, 

pert 
Guy Hubbard, 
-OWERS 
Gas Outfit, $20. 

rence, Clayton, N. 


correct and revise your proof, 

suggest purchasers and give ex- 
personal advice yout your writing. 
|, Box Durham, N. 


nty-five dollar Model B 
Good order, 
M. 


CHRISTMAS SUGGESTIONS 


GIVE your boy a Scout’s Compass Watch. 
Aceurste time keeper with reliable compass, 
Two grades, $3 and $1.50. Our new stan- 
dard dictionary and encyclopedia of 38,000 
words and complete wi.h maps, etc., fine, 
flexible leather binding, $2. Our Daily 
Expense Record will help some one to keep 
track of their expenses. Begin New Year 
or anytime. 50c, Your brother or friend will 


apprecia.e one of our new improved auto- 
matic Razor Stroppers. Something very 
tine, $2. Start now and make your Christ- 
mas Candy. Splendid instructions for fine 
candies, 50c. Self-registering Bank—pen 
nies, nickels, dimes, Will hold 
Highly polish $2. Auburn Supply Co., 
Dept. X12, 7745 Peoria St., Chicago, 
GIVE your wife a Christmas gift that 
will please her. Our “Electric Suction 
Cleaner’ or ‘‘Hand Cleaner’ is just the 
thing. Satisfaction guaranteed. Write at 
once for illustrated Booklet, Modern Elec 
tric Shop, 3315 Belleplaine Ave., Chicago. 
CHRISTMAS Cards. Distinctly novel, 
Your name beautifully written. S0c doz. 


Semele. 0c. No stamps taken. 
eller (Penman), 140 27:h St., Milwaukee, 


ENGRAVED Christmas Cards—Ten artis- 
tically engraved Gift Cards, all different 
designs. Something extraordinary. Sent 
postpaid for 10 cents. Albert Thorp Com- 
pany, Frankford, Pa. 

CHRISTMAS or New Year cards, Dain- 
tiest designs with your name in beautiful 
soe penmanship, lic dezen, 2 dozen, 


Weiss, Dept. A, West 117th, New 


FOR That Boy—The Best Gift is our big 
book, “‘The Boy Mechanic.’”’ Describes how 
to make 700 things every boy likes to build 
or experiment with. 480 pages, 800 pic- 
tures, size 7xl0xl% in. Handsome cloth 
binding. Price $1.50 prepaid to any ad- 
dress See front display advertising sec- 
tion of this issue for full description. Pop 
ular Mechanics Book Dept., 318 W. Wash- 
ington St., Chicago. 

GIVE 
Whip. 
will 
Pric 


your mother a Sanitary Food 
The latest and best on the market; 
anything. Fits any fruit jar. 

Auburn Supply Co., Dept. 
X12, Peoria St., Chicago 


CHANGEABLE Stick Pin. 


9745 


Clever inven- 


tion. Five beautiful sets, all different, and 
pin, 35c. Sets easily changed in a min- 
ute’s time. E,. Bicknell, Parsons, Kan, 


PORTABLE Typewriters, new, $5 to $50. 


Judson Co, Southboro, Mass 
ENCLOSE a neat pen-written Christmas 
card with your gift, 25¢ a dozen. Something 


“WRITE moving picture plots. 
We will show you how. Ripless Co., Brock- 

$35 PROFIT Nightly—Moving Picture 
Business—small capital starts you, ho ex- 
perience needed. Teach you—furnish every- 
thing. Ralph J. Golsen, 65 E. 46th St., 
Chic ago, Dept. 

“MOTION Picture Work— 
book covering every phase of the moving 
picture, its production and its theatre. In- 
dispensable for reference and instruction to 
the thounsands of workers in the motion pic- 
ture field. Price $3, postpaid. Popular 
Mechanics Book Dept., 518 W. Washington 
St.. Chicago. 

MOTION picture plays wanted. 
write them. We teach you. No 
ence needed. Big demand 
Details free. Ass’d M. P. 
Sheridan Rd., Chicago. 

WRITE Moving Picture Plays. 
$100 each. Constant demand. Devote all 
or spare time. Experience, literary ability 
or correspondence course unnecessary. TDe- 
tails free. Atlas Publishing Co., 304 Atlas 
Bank Bidg., Cincinnati, Ohio. 


MANUFACTURING 


-A large 618-page 


You can 
experi- 
and good pay 
Schools, 601 


$10 to 


made to order. 
55 Monroe 8t., 


WIRE all kinds, 
Cooley Mfg. Co. 553 W 
Chicago. 

WE will manufacture your novelty for 
you cheap. Pattern machine work. 
Light brass and aluminum castings. 
Gulfport Novelty Works, 1321 and 1323 
28th Ave., Gulfport, Miss. 

~ CLEVELAND Specialty and Manufactur- 
ing Co., Cleveland, Ohio, design or make 
special articles to order. Inventions de- 
veloped. 


7 > out of the ordinary. You'll not be dis 
Ellery Law appointed, L. D. Root, Box 362, Elyria, Ohio, 
is. Good Pay. | DIAMONDS, WATCHES AND JEWELRY 


RIGHT now is your opportunity—one that 
occurs but seldom in a lifetime—to 
a diamond at the very lowest price. 
quick before the new tariff law raises 
price! Genuine perfect cut diamonds, 
per carat. Sent on approval 
ligating you. Kemarkable Money-Back 
Guarantee given. Read our big ad, page 
109. Free De Luxe Diamond Book contains 
full information, L. Basch & Co., Dept. 
3240, State and Quincy Sts., Chicago. 


he 
for, 
without ob- 


DESERT Gems—Buy direct from the mine 
and save money, Price list free. ; 
Seott Lewis, 3493 Eagle St., Los Angeles, 
Cal. 


FRESH Water Pearls—Buy direct from 
fisher, thereby cutting middlemen’s profits. 
Save 75% on any pearl jewelry. Loose 
pearls $1 per grain. Laverne Mapes, In- 
diana Harbor, Ind. 

SKULL ring 10c—resembles oxidized 
silver; very grewsome. Chas. Ruley, Jones- 
boro, Ind. 

RELIABLE Watches and Jewelry from a 


reliable 
Kelleher 
Worcester, 


house. 
Bros. 
Mass. 


72-page catalogue for stamp. 
& Sullivan, 76 Front St., 


MAILING LISTS 


FREE to business men, copy of our com- 
prehensive ‘‘Silent Salesman.”’ Contains 
over 2000 different classifications of Mail- 
ing lists with number and price of each 
list, and information every business man 
needs. Accept this free offer. en Cir- 
— Addressing Co., G 164% W. Adams, 
Chicago. 


— 
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MACHINERY, TOOLS AND SUPPLIES 


MODELS AND MODEL SUPPLIES 


FOR SALE 


HAVE for sale several sizes of lathes, 
milling machines, drill presses, punch 
presses, shapers, planers, boilers, steam 
engines, oil, gas and gasoline engines and 
wood-working machinery. Pinner, 122 
Water St., New York, N. Y. 


PULLEYS, Gears, Sprockets, Shafting, 
Hangers ; see Page 125. W. A. Jones Foun- 
dry & Machine Co., ‘Chicago. 

MOTORS—Alternating and direct e current, 
any voltage, standard make, * wholesale 
price. 1/10 hp. D.C., $8. 1/8 hp. A.C 
60-cycle, $12. 1/6 hp. A.C. 133-cycle, $7. 
Send for complete list. Crane & Lieber- 
knecht, Brookline, Mass. 

cutting plier 75c, guar- 
anteed. Write for particulars. Smith 
Brothers, 101 East 91st St.. New York. 

VACUUM. Cleaner pumps, hose, tanks, 
tools, ete. Buy par.s. Assemble your plant 
for house, flat or wagon. Saves over half. 
Vacuum Supply Company, Ann Arbor, Mich. 
FOR Sale—% hp. Gasoline engine, weight 

Ibs.; guaranteed to ruu. M. Weiss, 
147 Field St., Torrington, Conn. 
FOR Sale—8x8 Star, Ver.ical, Single- 
Cylinder, Double-Acting Air Compressor 
with T. & kL. pulleys; splendid condition. 
$125. Brown-McDonald, 908 N. Market 
St., St. Louis, Mo, 

FOR Sale—30-inch Planer. chisel 
mortiser, screw-cutting lathe. A. 
Reineke, Perry, Iil. 


SAW-MILL Outfit for sale—Complete 
saw and planing- = outfit; have cut out 
timber holdin will sell machinery 
at a bargain: list t of machines, etc., fur- 
nished upon request. Address P. O. Box 
792” New Bern, N. C. 


MODELS made for inventors; general 
machine work; designing and _ perfecting; 
developing au. Omatic devices and machinery. 
In a position to do all kind of light tool 
and machine work. Prices reasonable; esti- 
mates cheerfully given. Idezl Machine 
Works, 62 Ann Street, New York City. 


IRON, brass and aluminum castings. 
Metal specialties. Patterns, models, polish- 
ing, ee and japanning. Send for cata- 
logue of pat.ern shop and model supplics. 
North Chicago Tool Works, 15 Grove Ave., 
North Chicago, Ill. 


ADMIRALTY Bronze Tubing, richer ip 
copper than brass For condensers, elee- 
trical work, miniature boilers, portables 
wireless, thousands of uses. One inch, 18 
Birmingham wire gauge, 500 pounds, 50 
at lic. Frasse, Box 801, Brook- 
yn, N. 

FOR Sale—Mounted moose, elk, deer 
heads. Reuben Sayler, 497 8. Broadway 
Day on, Ohio. x 

SOME rare bargains. “bug,” 
lineman’s outfit, stereopticon. Write quick, 
R. bert Shipley, Corydon, Iowa 


WE mzke working models for inventors; 
also dies and stamping of specialties, and 
carry a complete stock of brass gears and 
mcdel supplies. Send for catalogue. The 
Pierce Model Works, 3405 Pierce Ave., 
Chicago, Ill. 


SPECIAL Machinery; Tools; Patterns; 
Models; Inventions Perfected; General Man- 
—— Regal Model and Tool Works, 
*hicago 


STORAGE battery lighting outfit fixtures fixtures 
wire, complete, $215. Hobsen Lighting Com. 
pany, 2048 Fair, St. Louis. 

SALTED Peanut Venders, Bal 
venders with 1,000 gum. Other 
ders. Circulars free. Universal Manufac- 
ing Co., Columbus, Ohio. 

EXTRA fine 25- caliber center-fire Stev- 
ens rifle. Condition perfect. Taylor Math- 
ers. Carlisle, Ky. 


GENERAL Machinists and Model Makers. 
Machine and Scientific 
and experimental work a specialty. Our 
staff of skilled mechanics assist customers 
to simplify and perfect inventions. Write 
for information. Regal Model and Tool 
Works, ‘‘Chicago’s Foremost Model Works,”’ 
122 8. Clark, Chicago. 

CHICAGO Model } Established 
1867, Chicago Gear el 
supplies, working models. Write for cata- 
logue of model 

INVENTIONS Perfected; Working Mod- 
els Made; Dies, Tools, Speeial Machinery. 
Black Diamond fg. Co., 


FOR Sale—All sizes new and second- 
hand pulleys, belting, shafting, hangers 
and supplies. Passman Bros., 30 S. Green 
St., Chieago, Til. 

GAS _ Gasoline Engines, = sizes 
and many makes. Rebuilt and n Col- 
Mig. 4i6 W. Grand Ave., “Chicago. 

“"xile ¥ Rockford lathe, chuck, 
“Forest E. Culver, 919 Beld 
Ave.. Chicago. 

GET a Blue Chip Lathe Tool and Holder, 
manufac ured by Noble & Westbrook Mfg. 
Co., Hartford, Conn. Send $1 for sample. 
Agents wanted. 

TABOR Steam _ Indicator, new. What's 
met Value $85. 111 N. 5ist., Phila- 
delphi: 

FOR Sale—Oune 13 ix.p. Horizontal Gaso- 
line Saen Charter make. James Goold 
Co., Albany, N. Y. 

HOW to Run a Lathe. A 50-cent book 
for 10 cents pontpaid. S. B. Lathe Works, 
South Bend, Ind. 


m.-, ENTIONS perfected and manufac- 
ured. Reference, your own banker. 
Ruseeil Machine Co., Dallas, 


TO MANUFACTURERS 


“HENDRICKS Commercial Register’ of 
the United States, 22nd annual edition, 
1,666 pages, for buyers and sellers. The 
standard reference book containing a classi- 
fied list of all manufacturers, by names, 
by states and by products, with trade 

mes of products. Write for circulars 
giving full details of this mammoth under- 
taking. Address the publishers. S. EB 
Hendricks (€o., 74 LaFayette St.. New 
York City. 

MANUFACTURERS: Specialties and 
Noveities— Recently devices—Cor- 
respondence solicited. B. Sasnett, 
Manufacturers Agent, Atlenta. Ga. 

WILL purchase, outright, mail-order spe- 
cialty suitable for beach business. Would 
also consider proposition copyrighted as 


ENGINE Lathe, swings 9%”, takes 25” 
ting threads 3” 


size 
& Sons. , 


corr e school tui Voice 

or elocution. Must be t 

= good proposition. Ernest t Windle, Avalon, 
Sal. 


FOR line engines, bil 
marine ~- ationary, also castings. Sec- 
ond-hand a taken in exchange and for 
sale. Apply with stamps. B. W. Richard- 
son, R. No. 36, Peoria, Il 

REBUILT Engines—We have on hand 
a number of rebuilt “Buffalo” engines, 
guaranteed, at greatly reduced prices. 
Write for bargain list. Buffalo Gasolene 
1293-1305 Niagara Street, Buf- 
a 


ENGINE CASTINGS AND BLUE PRINTS 
CASTINGS—¥ horsepower gasoline engine, 


——. air-cooled, with finished timer = 
_" ngs, $4. Mustin Mfg. Co., Newport 


STEAM, Gas and Gasoline Engine cast- 
ings with blue-prints at reasonable prices. 
Unique Engine and Manufacturing Co., 
Wash. Blvd., Chicago, Ill. 

BUILD a 3-Horsepower Revolving Cylin- 
der Motor. Light, simple. Detziled draw- 
ings, 50 cents. M. S. Lewis, San Ber- 
nardino, Cal. 

FOUR sizes gas engines—electric vacuum 

cleaner. Castings and completely dimen- 
sioned drawings. J. D. Wallace. 525 W. 
Van Buren St., Chicago. 
SOLINE Engine Castings, with_draw- 
ing: Cheap. Catalog for stamp. Novelty 
Manufacturing Co., 853 West 6th St.. Cin- 
einnati, Ohio. 


GINSENG Journal, Arrowsmith, Ill., 44- 
page monthly, 50c year. Marketing gin- 
seng, golden seal; vital interest. 


ESTABLISHED Sales Agency can handle 
another manufacturer’s line. Our service 
will please you. Give particulars. The 
Geeanee Sales Co., 167 W. Washington 8t., 


Chicago. 
FLOUR & FEED MILLING MACHINERY 


SPECIAL bargains in second-hand: At- 
trition mills, burr mills, crushers, corn 
shellers, bran dusters, dust collectors, puri- 
fiers, reels, doub high 
roller milis, sieve bolters, receiving separa- 
tors, scourers, ete. Write for description 
and prices. Sprout, Waldron & Co., P. O. 
Rox 429. Muncy, Pa. 


CEMENT 


CONCERTS, Catalogue free. 5 
Market St., Louis, Mo. 


$200 Office (new) $90. Eli 
Lundy, Berwick, Pa. 

GUINEA a for sale. Several vari- 
eties. Illustrated es for stamp. Geo. 
R. Palmateer, Troy, N. 

BILLIARD table  first- 
class condition, $95. Marhlon Stevens, 
Kendall, 

BARGAINS—Road Cart; .44 and 2 
Rifles; Box Camera. Box 9. Jewell, Ia 

PRINTING Presses Cheap. 10x15 Gold- 
ing, $135; 5x8 model, new, $15. Good 
condition. Must sell. Printer, 6907 Lex- 
ington, Cleveland, Ohio. 

FOR Sale—Check protector. Writes lim- 
ited amount in nonerasable ink. Fine con- 
dition. C. F. Smisor, 4808 Lake Ave, 
Chicago, Til. 

WATCH Bargains for this month. War- 
ranted 20 years. Elgin case, 11 jewel, ad- 
justed movement. Special, $10. H. Bed- 
dow, 520 Leary Bidg., Seattle, Wash, 

FOR Sale—American, Jr., Sharpening 
machine. F. H. Sharpe, Luverne, Minn. 

$12 DAY and night marine and field glass, 
long focus, extra powerful, carrying case. 
Walter’s Bargain House, Ridge Ave. and 
Vine, Philadelphia, Pa. 

PRINTING Press and complete outiit, 
cheap. Koester, Brunswick, Neb. 


WANTED 


SOME firm to manufacture ~ 
movable lampholder for sewing ‘ines, 
shelves, tables, etc., on royalty. Pa ent 
loaned free of charge for few months 
trial. Have also first-class model. Mrs. 
Alf. Erlandson, owner, 7634 Carpenter &t., 
Chicago, 

WA NTED—Small of 
ships, steamers; must good. 
description and photo — 
Norworth, Oak Lane, Phila., Pa. 


SALE OR EXCHANGE 


FOR Sale—Nineteen-Ten Lozier, Briar- 
cliff Model, good condition, or will ex- 
change for patents, useful article, or prop- 
erty. Make offer. Jack Norworth, 
Lane, Phila.. Pa. 

TRADE Century No. 4 Camera, lens and 
stand for motercycle. Jesse Dunn, B. 5, 
Falls City, Neb. 


FOR Exchange—set battery telephones, 
half horse gasoline engine, ste 
eamera, Autocycle, for foot power, screw- 
cutting lathe; modern runabout. Harry 
Fesenfeld, Black Earth, Wis. 


PATENT ATTORNEYS 


“TF you want the best information on 
cement and concrete construction, subscribe 
foe Conerete-Cement Age, leading cement 


mp . 
cents. Yearly subseription, $1.50. Con- 
erete-Cement Age, 135 Newberry Bidg., De- 
troit, Mich. 


MECHANICAL ENGINEERS 


DESIGNING, drafting, tracing and blue- 
printing promptly attended to; also catalog 
work a specialty. Let us communieate with 
you about your class of work. Sladky- 
Strom Engineering Co., Box 14, Racine, 
Wis. 

SPECIAL and Automatic Machinery de- 
signed. The highest efficiency obtained. 
Bank and other references. Western Engi- 
neering Co., 350 N. Clark St., Chicago. 


PATENTS secured; reliable service; high- 
est references; personal preparation and 
prosecution of all cases; don’t write if you 
want something for nothing: terms very 
reasonable; inventions of merit meet with 
success; associate offices in Washington, 
New York, London and Berlin; send sketeh 
today; 4¢ postage brings my latest book, 
‘The Last Werd on Patents,’’ by Sanders, 
7 Crilly Building, Chicago, Il 


FIND out for yourself what to invent 
and how to procure and sell a patent for 
the same. My book “Inventor's Universal 
Educator,”’ covers the matter from A to Z 
140 pages, elegantly bound. Also contains 
600 mechanical and 50 
petual motions. Price 00, postage 7 
Money returned if not ‘a than satis 
factory. F. G. Dieterich, 651 Ouray Bldg, 
Washington, D. C. 
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PATENTS of Value. Prompt and effi- 
cient service. No misleading inducements. 
Experts in Mechanics. Book of Advice 

and Patent Office Rules free, Clements 
é Clements, Patent Attorneys, 704 Colorado 
Blig., Washington, D. C. 


“THE Patentome”’ is interesting and in- 
structive. A liberal educa.ion in patents 
and how to get them. Free on request. 
Established 1865. Anderson and Son, Patent 
Solicitors, 707 G St., Washington, D. C. 


A PATENT experience of 23 years makes 
my services invaluable to honest inventors. 
My free book tells the story, Wrie for 
it today. A. M. Wilson, 300 Victor Bldg., 
Weshington, D, C. 


PATENTABLE Ideas Wanted—Send for 
3 free books. R. B. Owen, 30 Owen Bidg., 
Wash., D. 


“PATENTS and Patent Possibilities’ is 
a 72-page treatise which tells all about 
patents, what to invent and where to sell 
it. It gives honest advice to inventors, and 
is full of valuable and interesting informa- 
tion, Write for it today! It is Free. _H. 8. 


L. PARKER, Ex-member Examinin 


sent free upon request. 


PATENTS a protect and pay. 
Rates 
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RECENTLY patented, vehicle running 
gear, for motor-driven vehicles, automobiles, 
motor trucks, motor sleighs, traction engines, 
etc. Will sell oucright. Royalty offers 
considered. Splendid manufacturing propo- 
sition. Particulars free. Write today, 
8. F. Douglcss, Prairie du Rocher, Til. 

PATENT for grinding, slicing vegetables, 
To sell, cash, royalty. Demand illustrated 
cireular, Tonkonogy, 534 E, Sth St., New 
York City. 


PATENTS FOR SALE 


apparatus for holding 4 or og, tre during 
castration or operation, 326 F 
‘al. 


on Adjustable Horse Collar. 


Good reasons for selling. 


Hill, 905 McLachlen Bildg., 
Dd. C. 


SEND for Free Booklet. All About 
Paiens and Their Cost. Shepherd «& 
Campbell, Patent Attorneys. 500A, Victor 
Bldg., Washington, D. C. 


PATENT what you invent. It may be 
valuable. Write me. No attorney’s fee 
until patent is Estab. 
s Guide’’ ree. Franklin H. 
2 Loan & Trust Bldg., Washing- 


“Inventor 
Hough, 
ton, D. 


care The - Chemical Co., Vana- 


THOMSON, First inventor (27 patents), 
then ‘turer of patented specialties. 
red patent atiorney. 
in all. Get “My First Invention Story 
worth dollars to the inexperienced. 
State St., Boston, Mass, 


PATENT your invention. Get our book- 
let and square deal fee plan. Milo B. 
Stevens & Co., Estab. 1864, 685 F St., 
Wash.; 353 Monadnock Blk., Chicago, 


Service Co., Washington, 

.. makes inventions yield profits. 

today. Patent, Legal, Developing. 
Exploiting Departments. Free Booklet. 


JOHN R. WOODWORTH, Registered At- 
torney, Wardur Building, Washington, 


ON patents, consult am Roman, 
Park Row Building, New Yo 


INVENTIONS Worth 
value is governed by the strength of the 
patent. Get the advantage of our 3% 
years’ experience in procuring your patent. 
Clients in your state. Write and send 
sketch. Louis Bagger & Co., 609 Bar- 
rister Bldg., Washington, D. C. 


PATENTS Secured—Take advantage of 
my _ personal experience; send sketch or 
model. Get my free book containing 266 
mechanical movement. W. N. Roach, Jr., 
950 McGill Bidg., Washington, D. C. 


PATENT Books Mailed Free—Showing 
100 mechanical movements invaluable to in- 
ventors and mechanics—and telling what is 
patentable, now = obtain patent or partner, 
how to sell, Free on request. Chas. 

‘ock, tol “pighth Street, Washington, 
District of Columbia. 


PATENT secured or fee returned. Send 
sketch for Free Expert Search and report 
as to patentability. Books on inventions 
and patents, and reference book sent free. 
John 8. Duffie & Co., 605 F St., Wash- 
ington, D. 


"ATENT 1 070.1 168, ‘automatic 
Charles A. Nordling, 1 


TENT 1.036.408. automatic 
for sale cheap. John Alfred- 


“patent on ‘automobile engine starter, 
sale outright. 


“MU ST sel sell “before January, Pat. 
Vacumotor for vacuum case and massage, 


REGISTERED Attorneys make our 
searches. Send sketch for free report. No 
Attorney fees until patent allowed. Free 
books. Fuller & Fuller, Washington, D. Cc. 


PATENTS explained in my free books, 
telling what you should know—what to in- 
vent—what not to invent—how to sell your 
Patent, etc. Write today, H. L. Woodward, 
902 G. St.. Washington, D. C. 


PATENTS, electrical and mechanical a 
specialty. Book Free. Joshua R. H. Potts, 
Patent Lawyer, 8 Dearborn St., Chicago; 
805 G. St., Washington; 929 Chestnut St., 
Philadelphia 


FOR honest advice and real patents at 
low cost, consult John ©. Seifert, Patent 
Attorney, 50 Church St.. New York, N. Y. 


PATENTS—Herbert Jenner, patent_attor- 
ney and mechanical expert, 606 F St., 
Washington, D. C. I report free of charge 
if a patent can be had and its exact cost. 
Send for circular. 


ic no limit to advertis space : 
you can clean up thousands of dollars with 


WIL L sell my “patent on 


“Sell or trade for land. a 
. Dyhrkopp, Spencer, Ia. 


HOME fringe-making and embroidering 
device cheap. Every dressmaker needs one. 
H. gute, 1347 Clifford Ave., Rochester, 


PATENT Hand Warmer for automobile 
steering wheel. United States and Canada, 
15,000. A Youngs, Newburgh, N. Y. 


FOR INVENTORS 


SUBSCRIBE to Invention, Copp Bldg., 
Washington, D. C. It suggests and de- 
vel.ps ideas to hasten success of inventors. 
Only magazine truthfully reporiing patent 
successes, opportunities and news. Publishes 
big list of valuable opportunities and sug- 
gestions; simplifies patent matters, saves 
money. Year $1. Special: Four months 

Se cash 


PATENTS proc — and sold. Send 
sketch for free search. ‘ree drawings fur- 
nished with each application The Pa ent 
Exchange, Je Jorban Bidg., Washington, 


“INVENTIONS Perfected: Working Mod- 
els Made; Dies, Tools, Special Machinery. 
Free Booklet. Black Diamond Mfg. Co., 
Cincinnati, 


“PATENT office and commercial drafting. 
The San Jose Drafting Co., San Jose, Cal. 


~ PATENTABLE Ideas Wanted—Send_ for 
3 free books. R. B. Owen, 50 Owen Bldg., 
Wash., D. C. 
I CAN manufacture, sell or market your 
invention. Write me. Manufacturer's Ex- 
pert, 412 Bird _Ave., Buffalo, N. 

INVENTIONS | patented and sold, « or 
manufactured on royalty. Send yours to 
Adam Fisher Mfg. Co., 61A Fisher Bldg., 
St. Louis, Mo. 


BEFORE spending money on patent or 
model, get free opinion of successful manu- 
facturers. You are fully protected mea 
while. Van Deventer and Warren, Sumter, 
Ss. (., Patent Attorneys, Development En- 
gineers. Write us first. Electrical inven- 
tions especially. 

WANTED—A _ few good inventions 
patent and market on shares. Invent 
Mutual Development Association, 
Potomac Bank Bidg., Washington, D. C. 

INVENTORS: My patent made a fortune. 
Particulars free. Let me sell yours. Eugene 
Pearl, 23 Union Square, New _ York. 

“PATENTS without advance attorney's 
fees. Send sketch for free report Books 
Sees. Fuller & Fuller, Washington, D. C. 


ENTS, Trade-Marks and Copyrights, 
ou — book on patents will be sent free 
on request. All patents secured through 
us are described without cost to the pat- 
entee in the Scientific American. Munn & 
Co., Patent Attorneys, 359 Broadway, New 
York. Washington, D. C. office, 383 F 
Street. 

PATENTS sold. We do the business— 
not merely collecting advance fees. If you 
own a valuable patent send for a free 
booklet. *“How I can get cash for your 
invention.’ No charges made for listing. 
Patent Advertising & Sales Co., Frank- 
ford, Phila 


REAL ESTATE AND FARM LANDS 


ALFALFA, Corn and Hog Raising is @ 
money-making combination, rapidly making 
Southeastern farmers rich, The South 
the new orn belt’ and the natural 
realm of “king alfalfa.’ Act quick—land 
prices now extremely low, values rapidly 


advancing. Farm lists and “Southern 
Field’ sent free. M. V. Richards, Land 
and Industrial Agt., Southern Railway, 
Room 64, Washington, C 


TEXAS—Cattle, Hogs and a Silo Make 
Big and Sure profits on the cheap lands 
of North West Texas. You can buy land 
from $15 to $25 an acre, long time, 6% in- 
terest. Tllustrated folder and leaflet wit" 
letters from farmers already making good, 
free. C. L. Seagraves, Gen. Colonization 
Agent, AT&SF Ry., 1927 Ry. Exch., Chi- 
cago. 
$5 GIVES you possession of a five-acre 
farm. Write for free illustrated literature 
and maps of Colony Farm Homes near 
Houston, Texas. Henry Pincus, 305 First 
Nat’] Bank Bldg., Houston, Texas. 


Corps Patent Office, Patent Attorney, 910 
G St., Washington, D. C. Inventor's hand- 
book ‘Protecting, Exploiting and Selling 
Inventions,” 
an 
ref 
man Patent Lawyer, 622 F St., N. W., 
Washington, D. C, 
BEST Offer takes Patent 173,004 Bs 
advertising patent today. Send for copy Pot 
of patent and photo, Eugene Randles, 
Hutchinson, Kan d 
nadian Patents 
Fits five dit 
Price, 
$15,000 G. E 
Brasington, Maiden OcK, Is 
__ PLUMB-BOB, _ recently patented A 
quick seller to machinists, millwrights, 
wheelwrights, engineers, etc, Inexpensive 
to manutac. ure Absolutely reliable Ir 
vestiga 
dium, 
COTTON Cultivator; wonderful and pra 
tical invention Best offer for asl or 
royalty takes it Good opportunity for 
some one, Write today Anion Pacha 
PATENT for Sale—Miner’s folding ad 
justable candle holder practical, excellei 
decree Otto Poirier, Virginia, Minr 
PATENT 1,034,439, something new it 
garment hanger line, easily manufactured 
For sale cheap. Write C. Fuskerud, Ws 
worth, 8. D. 
BEST offer takes patent o1 Swinging 
Gate Stop Light, cheap and eas) 
manufacture. Geo. R. Brenneman, Calvert 
—_—_ Mont = — — = 
SAFETY Collar Buttor Ca t fall out 
of shirt. $250 cash, H. Hoflander, Speed, 
Mo 
— = FOR Sale Patent allowed July 14, 
i My quick-action, labor-saving bag | ler 
will sell half interest or in whol I 
; particulars, write I. F. Reed, 415 Fairfield 
roller skate 
on St., Sar 
Francisco, Cal 
Springfield, Mass 
PATENT tor sak W. Jacobs. Com- 
merce, Tex 
; NEW Prosperous Specialty; valued $10,- 
000. Here Canadian Patent, Dies, etc., 
$650. Salzman, Olds, Iowa 
i _ PATENT coal-car screen for sale; pro- 
—_— — tects contents in open railroad cars Geo, 
‘ Huettel, Blackwood, Va 
FOR Sale—U. 8. Pa‘ent No. 1,057,901 
3 patented April 1, 191 Wire stretcher, 
will stretch woven’ smooth, or barbed wire 
Address C, J. Turner, Monticello, Ia 
4 ADVERTISING Machine—Patent No 
‘ 
and specifications sent upon reque t M 
Apparatus f 
i Best cash offer buys Agents, keep away 
Write for information L Shaffer 
R. F. D. 1, Hatfield, Pa 
OAR-LAOCK recently patented Wonde 
ful improvement Best reasons fo elling 
t = Ff Make me an offer Information free. He 
uf EK. Cart 1212 Tea St., N. W., Washing 
al ton ID. ¢ 
FOR Sale Patent on Carpenter’s Tool 
- Dillard Redmon, 831 W Fayette Balti 
more, Md 
. wall forms 
sell U. 8. pate | 
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SELL your property quickly for cash, no 
matter where located. Don’t pay big com- 
missions. Particulars free. Real 
Salesman Co., Desk B, Lincoln, Nebr. 

VIRGINIA orchards earn as much as 
$500 yearly per acre. Ideal fruit and farm- 
ing country. Delightful climate. Short 
winters. Big near-by markets. Write fer 
list of good farm lands, $15 an acre up; 
easy terms, F. H. LaBsume, gl. 
Norfolk & Western Ry., Room 250 N & W. 
Bidg:, Roanoke, Va. 


~FLORIDA—Account other _ busi will 


DOGS, BIRDS, POULTRY, ETC. 


DUPLICATORS AND DEVICES 


COLLIES, $10. Fox terriers, $5. Bull 
terriers, $5. Broken hounds, $10. All 
breeds reasonable. Philadelphia Kennel, 
170 East Allen Street, Philadelphia. 


HOW to get a Hektograph that will make 
150 copies in 10 minutes; letter size, 
Write for circular, Heyer Duplicator’ Co., 
Us No. La Salle St., Chica 


COLLIE Pups, imported sires. Rainbow 
Kenuels, Rainbow, | | 4 


FOR Sale—Pure Bred Shetland ponies, 
thoroughly broken for children, all ages 
= — Deem Shetland Pony Farm, 
Galva, § 


sell Orange Grove, Truck Farm or City 
suet. E. D. Ellis, Owner, Plant Ci y 
a. 


TEXAS—State of Opportunities—For in- 
vestors, farmers, business, professional men, 
wage earners. Fortunes being made in 
real estate in Houston district; farm lands 
opening up. ‘‘The Lone Star a 
tells all about it. Write for free sample 
copy today. E. O. ionn. Publisher, 101 
First National Bank Bidg., Houston, Texas. 

ATTENTION, Farmers. If you want a 
home in a mild, healthful climate, where 
the waters are pure, the —_ peaductive. 
where land can be 


QUALITY Pointer Pups; from nee 
s‘ock. Jcseph Kuebbing, Covington, Ky 

FOR Sale—Boston and Airedale Terriers 
and Scotch Collies. Pedigreed stock. Henry 
Wiecks, Walnut Grove, Minnescta. 

FROG-BREEDING: Tremendous possi- 
bilities, and one line nct overdone. Tad- 
poles—bullfrogs—and breeding book sold. 
Aquafreg, Seymour, Conn. 

BOSTON Terriers, all ages, low ‘nen 
Carpenter's, 148 I Portland St., Boston 


THOROUGHBRED Collie puppies, a 
old, at bargain. CC. L. John, 
Xenia, O. 


prices, write us for full particulars con- 
cerning southwest Missou: Springfield 
Land and Immigration Co., Baker Block, 
Springfield, Mo. 

MONEY-MAKING Farms—l7 states— 
$10 to $50 an acre; live stock, tools and 
crops often included to settle quickly. Big 
illustrated Catatomne No. 36 free. E. A. 
Strout yore _pistion 3043, 47 
West 34th 


ARKANSAW Coon Dogs sold on a _posi- 
tive guarantee. Carter & Burrow, Poca- 
hontas, Ark. 

2,000 FERRETS. Prices and book free. 
N._Knapp, Rochester, Ohio. 

~PRAINED Beagles, Rabbits, Hounds, Fox 
Hounds, Coon, Opossum, Skunk, ‘Deer, 
Bear, Wolf- Hounds, Setters, Pointers, and 
Ferrets. Brown's Kennels, York, Pa. 


120 AC aa in — Wisconsin at 
$15 an acre. Easy terms. Write for par- 
ticulars. Albert Hole, Cass Lake, Minn. 

FOR Sale—For Central soy farm 
Seveuine write State Bank of Nevis, Nevis, 


WANTED—Information regarding. _ kood 
le. Send description. 


AIREDALE Terriers and Scotch Collies. 
State wants? Sales list free. Phil Savage, 
St. Charles, Til. 

LET that Christmas gift be different this 
time. We suggest a singing canary and cage, 
a talking parrot, a cute DUDDY , or beautiful 
angora kitten. Send for r 34-page cata- 
log. The Original Cugley’ "52 N. Ninth 8t., 


farm for sa iD’ orth- 
western Business Agency. 
Minn. 


GOOD Farms, $20 an acre and up. Free 
State Board” Agriculture, Dover, 
del. 

LEARN about Texas Land Opportunities. 
Our proposition and souvenir of San Antonio 
free. Write The Kingswood Land Co., 
Gibbs Bidg., San Antonio, Texas. 

SOUTHERN Oregon dairy ranch, 200 
acres. Beckwi‘h, Kerby, Oregon. 

HOUSTON, Texas: Population in 1910, 
78,000; in 1913, 129,000. A growth that 
is truly wonderful. Predicted that will go 
to half a million in a few years. $3,000,000 
hotel just completed; Rice Institute endowed 
with $10,000,000 recently opened. Millions 
going into sky- -sercpers, factories, shipping 
wharves, railroad terminals = residences. 
We own and offer 200 lots St. Mary’ 
Beach, a suburb of Houston, r* the Great 
Ship ‘Channel, where the government and 
city are spending $2,500,000 in dredging 


$2 a month; no interest, no taxes. Plats, 
pictures and particulars mailed free. $i 
wih inquiry reserves choice lot. , & 
Glenn Co., Union Nat’l Bank Bldg., 
Houston, Texas. 

TEXAS school land for sale by the state; 
you can buy good land at $2 per acre; pay 
5 cents per acre cash and no more for 40 
years, but 3 per cent interest. Send 
cents postage for further information. Ih- 
vestor Pub. Co., Depi. 3, San Antonio, 
Texas. 

A HOME in the sunny south, 
Co-Operative Colony Homestea Plan 
for more information. Write o F. Kistner, 
Crystal Springs, Fla. 

CO-OPERATIVE Homestead Clubs enable 
people to own farms. Become independent. 
Club now locating. Edward Miller, Crystal 
Springs, Fla. 


THE Modern Duplicator, an without 
glue or gelatine, is the World's Standard, 
F to seventy-five exact duplicate copies 
can be made from each one you write or 
draw with pen, pencil or typewriter. $2.49 
$6.09 according to Booklet 

urkin, Reeves -» Mfrs., 339 
Pittsburgh, Pa. 


TYPEWRITERS AND SUPPLIES 


PICK out your typewriter and pocket 
your saving. Typewriters rebuilt in our 


to $60, to $60, L. 
Smiths $30 to $50, Royals $30 to $40, Oli- 
vers $30 to $40. We have all makes. Send 
for catalog, address of nearest branch of- 
fice. American Writing Machine Co., Inc., 
35 Broadway, New York. 

“TYPEWRITER bargains, all makes, 
slightly used and rebuilt; lowest prices, bar 
none; satisfaction assur Rotary reostyle 
cheap. Agents wanted. “Write Typewri 
Sales Co., Ferguson Bidg., Pittsburgh, Pa. 

TYPEWRITERS rebuilt by the ‘maker 
are as good as new and cost very much less. 
A year’s time for payment. We have a 
money-making agency offer on ‘Factory 
Rebuilt"? Typewriters. Write for it today. 
United Sates Typewriter Exchange, Dept. 
54, Federal Life Insurance Bidg., Chicago. 

TEN brand new visible Typewriters, latest 
models, latest improvements, half 
Guaranteed thirty months. Box 260, 
Wooster, Ohio. 

TYP"WRITERS at wholesale prices. Re- 
built .y manufacturers. Don’t miss this 
opportunity. Supply limited. Minnesota 
Typewriter Exchange, Minneapolis, Minn. 


BLACKSMITHS 


DON’T fail to get our sensational clear- 
ing-out, cut-price list. General Office Sup- 
ply Co., 212 E. Fifth, Cincinnati, Ohio. 


BLACKSMITHS w bil 
repair au.omobiles > their = should 
subscribe for the Dea ler and 
Repairer. der 


UNDERWOOD, late model No, 4, like 
brand new, $35. J. O. S., 815 Betts St., 
Cincinnati. 


Charles D. 50 Windsor Road, 
Hartford, Conn. 

BLACKSMITHS—Here is your oppor- 
tunity to be an expert blacksmith without 
help as life is short. Try Toy’s oa 
Methods doing hard jobs easy. 
and welding all kinds of steel solid. and 
tempering and hardening all tools to a 
standard by colored charts. This is real 
information, not theory. All for one dol- 
lar. Send tor 1 free samples. W. M. Toy, 
Sidney, Ohio. 


PERSONAL 


STUTTERING or Stammering. Let me 
tell you, by mail, bow I cured myself, after 
30 years of misery and failure. Discovered 
a@ natural method which anyone can use at 
home. Since then have won social and 
business success. Send me your address, 
in confidence. Walter McDonnell, Drawer 
F-511, Station F, Washing on, D. C. 


BROTHER—Accidentally discovered root 
cures tobacco habit and indigestion. Gladly 
particulars. F. Stokes, Mohawk, 


BOATS AND LAUNCHES 


SPEED Boat Elco, Twenty-foot. solid 
mahogany. 30 miles an hour; brand new; 
cost forty-five hundred. What offer in 
exchange? Jack Norworth, Oak Lane, 
Phila., Pa. 


TELEGRAPHY 


$1500 a year income from a suburban 
farm near Houston, in the famous Gulf 
Coast Winter Garden District; raise two 
money-making crops a year of vegetables 
as well as_ strawberries, 


farms are near Fairbanks suburban sta- 
tion, good school, ete.; shell paved road 
to city markets where products sell for good 
cash prices; the pleasures of the country 
combined with the advantages of the city; 
10 and 20 acre tracts on easy monthly pay- 
ments; no taxes, no interest. Address, C. 

. Hahl & Co., Owners, 118 Commercial 
Bank Bidg., H Texas. 

FARMS for sale or exchange anywhere 
in the United States or Canada direct 
from the owners. Information free. Amer- 
ican Investment Association, 37 Palace 
Bldg., Minneapolis, Minn. 


TELEGRAPHY—Morse and Wireless— 
Railway Accounting (Station Agency) 
taught quickly. Railroad and Western 
Union Wires and complete Wireless Sta- 
tion in school. Big demand. aa se- 

cured. Living expenses low—m be 

arned. Largest oldest school estab- 
lished thirty-nine years. Investment, $25,- 
000. Correspondence courses, also. Cata- 
log free. Write today. Dodge’s Telegraph 
Railway and Wireless "institute, 15th Street, 
Valparaiso, Ind 


TELEGRAPHY ~~ in the shortest 
possible time. Omnigraph Automatic 
Transmitter combined with standard key 
and sounder. Sends you telegraph mes- 
sages at any speed just as an expert oper- 
ator would. Five styles, $2 up, Geneher 
free. Omnigraph Mfg. Co., 41 G. Cort- 
land St., New York. 


TYPEWRITERS’ Ribbons and Carbon 
Paper. Lowest prices. Typewriter Spe- 
cialty Company, 15 North 7th, St. Louis, 
Mo. 


“SEE my $2 a mon.h typewriter sensation 
cn page 110. Harry A. Smith, Chicago. 
ALL standard makes of typewriters, every- 


guarantee. Catalog, bargain list and val- 
uable typewriter information free. A. E. 
Atchison, 110-12 N. La Salle St., Chicago. 


STAMP COLLECTING 


FOREIGN Stamps Free; 52_ different 
foreign, including China and Venezuela, 
to all who apply for our high grade ap- 
proval selections. Send two cent stamp 
for return postzge. Edgewood Stamp Co., 
Dept. H, Milford, Conn. 

1,000 MIXED Foreign or United States 
stamps, 13c.. 500 different 60c. 
200 Mifferent United S'ates, 60c. One thou- 
sand all different stamps, $2. Approval de- 
partment. Western Stamp Co., McCague 
Bidg., Omaha, Neb. 

FREE! 108 foreign stamps, album and 
catalogs, for 2c postage. Collection of 
1,000 different stamps, $2. Payn Stamp 
Co., 138 N. Wellington St., Los Angeles, 
Cal. 


13 FRENCH siamps, 1852, canceled. Blue 
head of King and Queen, $150 each. 
Cuban stamps before American war. Spanisl 
stamps for Cuba * stamps under Spanish 
rule, unused, $125 each. Enclose ———- 


hausted.. B. D. Freeman, L. B. Pri 
Carroll, Towa. 

BRITISH Colonials on approval against 
reference. Sholley, 3846 Thomas Av., So., 
Minneapolis, Minn. 

STAMP magazine free. - Dr. Holt, 14th 
and Lake, San Francisco. air 

HALF Found Bag 

Postage Stamps 500 kinds. 
Postpaid $1. Missions, Bor 417, Storm 
Lake, Iowa. 

FIVE new issues free |, * CY asking for 
an approval selection. Cass, 723 
Columbia St., Scranton, Pa 

SELLING out! 200 different, many 
scarce. Hinges free, 25¢c. Paul Riedell, 
Schenectady, N. Y. 

500 MIXED Stamps, no paper, 12c. de. AD- 
provals. Richards, Shadyside, O. 
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~ 100 varieties or genuine 


Stamp Weekly, Boston, Mass., 
months, and 205 different gol 


‘15 varieties, South 


24 VARIE TIES ¢ Cuban stam ps 10 cents. 


Chambers Stamp Co., 


23 DIFFERENT British Colonials to 
—_ for stamps on approval. 


all diferent, free. Post- 


STA MPs— 105 na, 


OLD Coins bought and sold. New fall 


Antique Relics —Five 
rare coins 10c. Ray Chapin, 


“OLD Coins Wanted. $1 to $600 paid for 
hundreds of coins dated before 1884. 
lo cents for our coin value book, 
mean your fortune. Reckwell 


TRADE ‘dollar 1885 sold for $1. 
Equally high on 
Illustrated circular ‘free. 


TLL U! STR: ATED | selling catalogue of coins 
i 


of 
F 


23 EACH Paid U.s.F 
We pay cash premiums 
on hundreds of Old Coins. ni! 
once for New Illustrated Coin Value 

4x7 It may mean your fortune. 
Coin Dealers, Box 
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BIG 
Send 2c 
W. Va. 


Catalogue of Tricks and Jokes. 
stamp. H. V. Dils, Huntington, 


LEAKN to entertain! Wonderful mame 
trick cards, postpaid 10c. Send for free 
catalogue! Walwen Company, 

Street, New_York. 


“ART of Modern ¢ Conjuring, ” 79c! Hand- 
cuff Escape, 19c. Vault, ldc. $2 Hdkf. 
Cassette, 98c. ‘““Thurston’s Card Tricks,’’ 
2ic. Wizard Cards, 7c. ‘‘Douglas,” Ki- 
owa, Okla. 

250 MAGIC Tricks, 
(reads two ways), L2c. 
Napanoch, N. Y. 

MAGIC Catalogs free! Tric 
Gibson, 707 Westview Avenue, 

MAGIC Outfit, 5 tricks, 10c. Israel, 
440 East 146 St., New York. 

GAMES, Tricks, Puzzles, Books, ec. 
Holiday specials. Illustrated ca alegue and 
s.mple trick, 6c. Auburn Trick Co., 7745 
Pecria St., Chicago. 

CARD Tricks. Learn to entertain. We'll 
teach you lots of unique ones the other 
fellows don’t know. Description for postal. 
Winslow Cabot Company, Boston. 

“CARD tricks always enter ain. Send 
quarter for trick pack with full instruc- 
tions for numerous tricks. Looks like regu- 
lar pack and can be used as such. An 
excellent gift. York Trick Card Co., Box 
265. York, Pa. 


150 Nassau 


“and 13 Love Letters 
Bailey, 110 Maple, 


FREE! Trick Cards and Finest Magic 
Cctalogue. Latest tricks. Lowest prices. 
Best service. Magic S.ore, Minneapolis, 


Minn. 


NEW Book on “Fun, } Magic ax and Mysiery.” 
Great entertainer, only 
Free with each order. F. _ Pub- 
lisher, Dept. » Upton Ave. N., 
Minneapolis, Minn. 

13 FUNNY Love Letters (reads two ways), 
dime, silver, J. L. Hardway, Normal, [lL 

~ PLAYS, Sketches, Monoiogues, 
Dialogues, peakers Minstrel Material, 
Recitations. Tableaux. Drills, Musical 

jeces, Entertainments for all occasions. 
MakeU p Goods. Large Catalog free. T. S. 


Denison & Co., Dept. 11, Chicago. 


FREE Magic Catalog, 208 pages. Send 


stamp for New Pocket Trick and r- 
ticulars. Magic Co., Sta. 10, 249 est 
38th St., New York. 

FORMULAS 


FORMULAS—5,000 Formulas end Digest 
(25,000 readers), publishing monthly 150 
formulas, etc. One year, Tic. Silvering 
mirrors, 20 analyses of successful adver- 
tised products selling at 50c, cost Sc, and 
150 other formulas and Digest one year, 
50c. Digest, Grand Rapids, Mich. 

900 FORMULAS, recipes 30c, 100 Money- 
Making Secrets 25c. 175 Trade Secrets 
and Formulas l0c. ‘“‘Book of Great Se 
crets,”’ 1000 ways of 25c. 
isfaction guaranteed or oney refun 
Formula Bureau (Dept. 12), 3311 Bette. 
plaine Ave., Chicago. 


GAMES AND ENTERTAINMENTS 


THE wonderful soap bubble cone and a 
thousands big rainbow ae 


nice Christmas gift. 
cents in silver to = & 


~ SIX Formulas, ailver, gold or black on 
brass, 50c coin. Chemist, No. 2 Abbotts- 
ford. Buffalo, N. Y. 


NUN-EX PLOSIBLE metal Polishes 
hot or cold met with safety. rmula 
Dostpaid, 50c. kh. Formula Co., Box 
5, Cypress, Texas. 
20,000 FORMULAS. Price 
Complete list 4c_ (stamps). 
Waterviiet, N. Y. 


$1 prepaid. 
Edw. Bromley, 


TRIC KS, 250 jokes and riddles, 
8 fortune telling secrets, 52 money- 


Big Tric ks wor 
from police any 
and eight other big tricks for ‘only $1. 


TRIC KS, jokes ond puzzles, “catalogs and 
11128 Crescent, Morgan Park Sta- 


2 standard Puzzles, Re- 


with complete apparatus, 
3218 Avenue, 


firm. _ Mammoth cat- 


25 FORMULAS for 50c. 
Charlies A. Latz, Dept B, York, 

“500 MONEY Making Formulas and Trade 
Secrets, 10c. Process Company, 415 Ft. 
Dearborn Bidg., Chicago. 

1, 000 FORMULAS, 
$1.50; Ragtime, 
667 


Catalogue free. 
Pa. 


, Trade Secrets, 
Piano Self-instructor, $1. 


Ocean, Jersey City. 
FOR MEN 


UNITED States Army Regulation Shoe. 
Send for catalog, describing shoes adopted 
by United 8S ates government. Designed by 
army Surgeons. The most comfortable and 
durable shoe made. Guaranteed as rep- 
resented or money refunded. The Haynes 
Shoe Company, Lewiston, Maine. sew 

SPECIAL: Extra fine cigars, 50 pre- 
paid, a. Pipes 20c up. W. Bronk, 
1321 Ave New York. 

“TATTOO marks 
$1. H. Carver, 
Paul, Minn. 

~ SAFETY razors sharpened keen as new, 
2e each. Pay after you try blades. Amer- 
ican Tool Co., Columbus, Ohio. Enclose 
this adv. 


Prescription, 
100 West 3rd St., St. 


removed. 


Satisfaction 
Johns on, 
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GENUINE Safety Razor 
guaranteed. 


Newburgh, 

RAZOR Free. Send no money. We will 
give one $2 Razor free of charge to the first 
customer in each locality. Send 5c postage 
and we will send Razor ior a 15 days’ trial. 
If you wish to keep it send us $1.80 for our 
High-Grade Strop, Hone and Brush and the 
Razor is yours. Address Geneva Supply Cov., 
Dept. 174, Chicago. 

BOW-LEGGED Mer—Relief in sight—- 
Our Invisible Guards make trousers straight 
and trim. Fifty cents, postpaid. Suburban 


2 blades, 50c. 
De Muth, 


Supply Company, Logan Station, Phila- 
delphia, Pa. 

“SHAVEZY Razor Guard” slips on your 
razor. Send for descriptive circular. F. 
KK. Smith Co., J. 

MUST be sold, 5,000 safety r razors at 
20c each Roushkolb "Bros., 4302 West 50th 


St.. Cleveland, Ohio. 

PRESS your “pants “while y« you u sleep, good 
as any tailor, with our Heatless Trouser 
Press: no work, worry or expense; will fit 
a suit-case. 65c silver. Smith Co., Box 
14, Fond du_Lac, Wis. 

SMOKERS smile when using “Hava- 
sence. nickel cigars into ten- 
centers. 200 cigars. Money back 

Havasence Co., 


if not satisfied. 
Bldg., Seneca, Til. 
$2.50 GILLETTE Safety Razor, value $5. 
Walter's Bargain Ridge Ave. and 
Vine, Philadelphia, Pa. 
“BCONOMIZE! Safety-razor blades given 
treatment. Keturned better than 
new, thirty cents dozen, postpaid. A trial 
convinces. Economy Company, Grand Rap- 
Mice 
MEN’S Merchant Tailored Clothing 
direct from Mill less Middileman’s profit. 
Satisfaction guaranteed. Send fer samples 
and self measuremen: blanks. Philadelphia 
Woolen Mills Co., 502 Lippincott Bidg., 
Phil delphia, Pa 
SAFDTY Blades makes, 
2c. Keen Edge, Oshkosh, 
SAFETY razors “two ceuts 
Guaranteed. Blade box free. Elec- 
Co., 134 Shelby St., Detroit. 


each. 


FOR THE HOME 


HIGH cost of living reduced. Butter, 
eges and fresh farm products direct to 
your door at first cost by our reel 
Club idea. Manufactured products also. 
Save money and make gy 4 on everything 
you and your neighbors Descriptive 
circular Brookline. Co., Box 211, 
Springfield, 

KNIFE x = World—The greatest kitch- 
en tool ever got out. Will peel potatoes 
faster than a machine; cuts Boston Chips, 
cold slaw or anything; cores apples or any 


fruit. Sample by mail only 5c. Frank 
Stanton Co., Evans City, Pa. 
LEARN to cook American, French and 


Italian dishes by sending 10c in coin for 


receipt to Christofaro, No. 150 West 111 
=. N. City. 18 years’ experience as 
che 


LAMP Shade Frames, all descriptions. 
Co., 553 W. 


made to order. Cooley Mfg. 
Monroe St., Chicago. 
ELECTRICAL 


“BOY Electrician,”’ Shows how to make 
Batteries, Dynamos, 


paratus, Telephone, Lights, Bells, Alarms, 
Cotls, Wireless, Current Reverser, Electric 
Engine. 75 illustrations. All for 10c. P. 


8. Bureau, 3311 Belleplaine Ave., Chica; 
~$i5 TAKES % horsepower motor 
vacuum pump, scarcely used. Koren, 1621 
Jackson Bivd., Chicago. 


‘STORAGE Batteries Repaired and Ex- 
changed. Meder-Staudt Company, Dis- 
tributors of Witherbee Batteries, 1876 


Broadway. N. Y¥. City 
BOYS’ Electrical experimental outfits, 
to $5, worth five times our price. 
postal for literature. 
4035 Ravenswood Ave., 
STORAGE 
price list. 
RENEW old dry batteries; 3 best methods 
with complete instructions, 20c. Guaranteed. 
Formula Bureau, 3311 Belleplaine Ave., Chi- 
cago. 


Premier 
_ Chicago, 
Batteries, all sizes. Write for 
Krause Bros., 2629 Emmet St., 


Electric = 0. 


WIRELESS 


WIRELESS Set. How to Make—%6-page 
book telling how to construct at small cost 
an outfit suitable for transmitting 1 Pe or 

‘opu- 


five miles. Price ty 
lar Mechanics Book Dept., Chica) 


| 
Monte Car! L — 
“STAMPS—The kind you need at the 
prices you ll like. Premium, 4 Ecuadr 
Reference necessary Mrs. Louise Kellogg, 
“STAMPS Free 
vu. 8S. Local Wendell Phillips, Lewiston, 
STAMPS, Cen- 
tral America, 4c, sent with our net ap 
provals. Palm Stamp Co., Box 174, Ar- 
yelos ‘al 
lll P. Nassau St. 
“STAMPS, 100) 
age 2c Menti 
ete., stamp dic- 
tionary alc St, 2c liard, Sta. A, Bos- 
lon 
PACKET of 23 stamps; no two coun- 
tries alike, 500 hinges. Set of $1 and $2 
U. 8. Kev., ali for 5e. Miami Stamp 
Toledo, Ohio 
RARE COINS 
coin selling catalog just out, free to col- 4 
lectors only Buying coin catalog quoting 
prices I pay, 10c. Wm. Hesslein, Paddock 
be Buying coin 
5 Le Roy, N. Y 
Min 
toast 
4 maki 4 
‘ l0e. 250 magic tricks with cards, coins, 
ete., 10c. Greenbacks, big bunch of stage 
money Magic Bureau, 3311 Belle 
4 laine Ave (hires 
¥ escape 
vault, 
Geo 
4 Hcago 
cive free, 2 Cart 2 2 
Apparatus and Catalogues. Chicago Puz- 
“le Work 3310 Herndon St., Room 92, 
Chicago, TIL 
four other tricks 
a 10 cents. Merlin, 1 
‘ 
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MUSIC 


“SOMETIME, My Darling,” and “Love 
Finds a Way,” sweetest of all the year’s 
successes. Medium key, beautiful melody. 
15e each, or the two for 25¢ postpaid. 
McCrea, Distributor, 617 West 152nd St., 
New York, 

SONG Poems set to music and arranged, 
Publication assisted. Established 1900. 1 
write for best N. Y. publishers. Everett J. 
Evens, 125 W. 43d Si., N. Y¥. City. 


PRINTING Anything. 250 envelopes and 
250 note heads, sent prepaid for $1.25. 
Write plain. No amateur printers. Peer- 
less Press, Warren, Pa. 


TOBACCO Hope—Try again. This time 
you will succeed, ng Ni-Ko System jg 

different. Write “‘King Ni-ko,”’ Wichita, 
an 


GUMMED labels! kinds!! All 
sizes!!! Illustrated catalog free! GL 
Edward Harrison, Baltimore, Ma. 

ARTISTIC | Printing, sample 50 white, 
blue or golden bond letterheads and 50 
envelopes matched, 50c; 125 each, $1, post- 
paid. Prompt service, samples. Race Bros., 
Hudson, N. Y. 


SPECIALS in Sheet Music at 15 cents 
per copy; Amaryllis Valse Lente; She 
Looks Like You, vocal; Florillo Waltz. Se- 
1547 St. Nicholas Ave., New 

ork, 


TEN Latest Song Hits for $1. Big ltec 
list free. Just published, ‘‘Cleone,’’ waltz, 
lde. Star Music Co., Eldred, Pa. 

BOTH musicians and those who wish to 
learn to play quickly without teacher, send 

dress—receive delightful news; also val- 

uable present free. Inland Music Club, 

2806 hicago. 

the Land of Make-Believe,” a de- 
lighttu, lively, holiday song, arranged for 
piano, sent postpaid upon receipt of ten 
cents. Sunny-Songs Pub. Co., Box 375, 
Chicago, Ill. 

SONG-Hit: “Ev'ry Hour of My Life,’ 
l5e. United Music Co., Morristown, N. J. 


PIANO Playing easily, correctly, mastered. 
My copyrighted  self- instructor shows how. 
Complete, 75c. J. ohm, 950 St. 
Nicholas Ave., New York. 


ALL the favorite old songs. Words and 
music complete in book form with attrac 
tive cover; size 74x44 inches; good value. 
Price 50 cents, postpaid. Popular Mechan- 
ics Book Dept., Chicago. 


300 EXCELLENT caras, printed, post- 
paid, $1. Samples. Warner Morse, Cam- 
pello, Mass. 

1,000 6x9 CIRCULARS, $1.50. Postpaid, 
Samples free. Printery, Grimmet, Mo. 
CELSIOR printing | press and out- 


fit, ft. $17.50. Webb, Perry, Ohio. 


250 LETTERHEADS, and cards, 
of the better grade, $3.50. Sun Printing 
House, Philadelphia. 


PRINTING -Prepaid Letterheads, 
Envelopes, 500, $1.75; 1,000, $2.75. Sam- 
ples, 2c. Lowest cabenten” Otter Print, 
565 Lexington Ave, Brooklyn, ; SA 

1,009 PURPLE Multigraphed Letters, 
black heads printed and stock complete, 
500, $1.85. Specimens free. Per- 
tection Letter Company, Muncie, Ind. 

125 BOND noteheads and bond envel- 
opes, $1. Both neatly printed, sent post- 
paid. Advertiser, Mansfield, Pa. 

125 BOND Letterheads and 125 Envel- 
opes, white, pink, blue or green, printed, 
$1 prepaid. Samples. W. Kinnier, Box 
206, Brooklyn, N. Y. 

FOR printing presses, type, rollers recast, 
send for catalog, “Model Press,” York, 
a. 


SONGS of Sunny Southland, 
Florida, You Have Made Me Care, 
Down South Below the Line.”’ l5e each. 
aha Schmahl, Box 188 N, Ashtabuia, 

nio, 


ALL the new and standard music at cut 
prices. Sheet music for Sc up. Catalog 
free. Semple’s Music House, Norwalk, Conn. 


PIANOS AND MUSICAL INSTRUMENTS 


VIOLIN for sale cheap. Excellent toned, 
Sent on trial. Miss Bertha Mardisse, Rose- 
dale, Kan. 


PRINTING AND ENGRAVING 


EXTRAORDINARY—Ten artistically en- 
graved Gift Cards for Christmas, all dit- 
| designs. Sent postpaid for 10 cents, 
Albert Thorp mee , Frankford, Pa. 
1,000 3%4x5% BOND Circulars, $1 pre- 
paid. Let me quote you prices on your 
aes needs, B. Newnham, Waukegan, 


COPPER halt-tones, Fine screen. 
Rishell, Engraver, Havana, Il. 

500 LARGE parcel-post stickers, 50c. 
Star Co., Clintonville, Conn. 

1,000 4x8 ASSORTED color posters $1. 
Record Co., Buckner, Mo. 

1,000 IMITATION Typewritten letters, 
heading black, body purple, $3. 6x9 Cir- 
culars, Envelopes Tags, Statements, Bill- 
heads, Letterheads, $1.50. Elegant sam- 
va free. Good's Printery, Harrisonburg, 


“~GUMMED Labels, 3,000 $1. 38 p. cat- 
alog 2c, | MacTaggart, 1233 Arch, Phila- 
a. 


PRINTING—500 either noteheads, envel- 
opes, statements, cards, $1; 1,000, $1.50; 
1,000 envelope slips, $1. 1,000 linen finish 
letterheads or envelopes, $2.50. 1,000 type- 
writer letters, $2. Samples. Model Com- 
pany, Manchester, Iowa. 

PRINTING Presses, supplies, second- 
hand, at bargains. List for stamp. Popu- 
lar Bargains, Pa. 

~ ALL for $1.25; 100 Letterheads, (82x11), 
100 Envelopes, Business Cards printed 
to your order on Bond paper. Prepaid. 
a: free. Carter Company, Rochester, 


GOOD Printing at low prices. 1,000 
good letterheads, envelopes, cards, billheads, 
labels, circulars, $2.50. Samples _ free. 
Catalogues, booklets, and circulars our_spe- 
cialty. Ernest L. Fantus Co., 523 S. Dear- 
horn St., Chicago. 


MISCELLANEOUS 


SPECIAL Offer: By my method you 
get the very best fountain pen, a 25-year 
15-jeweled Elgin Watch, and a new stand- 
ard typewriter without cost to you. No 
canvassing. For particulars addre:s, I. M. 
Cochran, Bond, Miss. 

COMMERCIAL artists and Show Card 
writers can not afford to be without a 
Fountain Air Brush. Write for catalog 
B 79 Thayer & Chandler, 915 W. Van 
Buren St., Chicago. 

LUCKY Horseshoe Bank—Latest novelty 
out. Everybody wants one. 1l0c (coin). 
Edwin Cooke, Little Silver, N. J. 

YOUR Name on Rubber Stamp for 
marking linen, 70c, postpaid. Stencils, 
Seals. Catalogue Buckeye Rubber 
Stamp Works, South Jefferson, Dayton, O. 


WHEN in need of high-grade printing, 
write us. All work sent prepaid. Price 
list free. Magic Printery, Big Flats, N. Y. 
“GOOD Prices. 1,000 good 
letter-heads, $2.5 1,000 envelopes, cards, 
statements, tilinesas: $2. Samples. We 
rint for others, why not for you! Thos. 
- Weaver, Main and Kilbourne Streets, 
Bellevue, Ohio. 


GET Our Circular before you order small- 
fruit plants. Belle Meade Nursery, Box D, 
Markham, Va. 

““FREE—A handsome pearl fountain pen 
and your name stamped in gold with 
every order for our $1 Leader, six-pocket 
combination cardease and_ secret  bill-fold. 
Send for large illustrated catalog Sal- 
ford Mfg. Co., 1235 Arch, Philadelphia, Pa. 


ROYAL Incense—Deliciously refreshing, 
soothes the senses, satisfying, pe rsistent ; 
destroys unpleasant odors anywhere Forty- 
five wands in container, each burns 45 
minutes; mail 30¢ now; you will be pleased, 
The Traffic Company, 1137 Sheffield Street, 
NS, Pittsburgh, Pa. 

~GREENBAC Big bunch of 
bills, 10¢c; 3 25e; 8 bunches,» 
Literary 3348 Lowe Ave.,’ Chi. 
cago. 


WE give you weekly, personal ‘information 
of business openings, ete. in 
chinery field, $2 per month. ¢ penter 
Drafting Co., 49 Oakland Terrace, ‘Sen 
ford, Conn, 


KILL your flies with giant fly kille 
formula. Don’t let them breed all winter. 
Works like magic. (coin). C EB 

Kelly tamford, N. Y. 

Solidified for Cooking. 
Non-explosive, concentrate fuel, Marvel- 
ous, Stove and Supply, 50c. The ‘‘Lever” 
Co,, 44 Elizabeth, 


PANAMA Canal Stones from Culebra 
Cut bottom. Suitable for pin or charm, 
Affidavit with stone. C. Yount, 


Hospital Santa Tomas, Panama. 
TOBACCO-CURE—One box cures Guar- 
anteed or money back. Established 1894, 
Write for special offer. Allen Distributing 
Co., 319 Nelson Bldg., Kansas City, Mo, 
PURE Rubber Bands! Box of 150, 
assorted sizes, 25¢ postpaid. R. Elliott, 
1010 Olive St., St. Louis. 

~ $65 TO $150 Month paid men and women 
in Government | jobs. Common education 
sufficient. Over 12,000 appointments coming. 
Write inmmediately for free list of posi- 
tions. Franklin Institute, Dep't 
Rochester, N. Y. 


“THREE months l0c. Se gets Nov, issue. 
Starr’s Yankee Trader and Mixer. Pub- 
lished Toledo, O. 

DISCOVERED: Flux to solder Alum- 
inum. Particulars free. J. F. Schomer, 
427 So. 4th St., Victor, Colo, 

CALIFORNIA gem crystals and minerals 
for sale, direct from the mines. Albert 
Everitt, Escondido, Cal. 

I WILL start you earning $4 daily at 
home in spare time, silvering mirrors; no 
capital; send for free instructive booklet, 
giving plans of operation. G. F. Redmond, 
Dept. 306, Boston, Mass. 

DO you want to go on the stage. Bea 
Handeuff King. I will teach you how; for 
pestioutens address Box 902, Springfield, 

ass, 


“CUTS anybody can make. Simple 
ing Process, $1. Particulars, specimens, 
for stamp. M. Day, Windfall, Ind. 


SKELETON Keys—Just what you A 
opens all common door locks, 25¢ 
4 & F. Novelty Co., Box 237, Rock Island, 


GRANDFATHER'S Clock Works, $5. 
Slightly shop-worn, ‘quantity limited, others 
with chimes, all prices; also several nice 
Grandfather's Clock cases, exceptional bar- 
gains. Clock Company, 1673 Ruffner 
Philadelphia, Pa 


3000 SELECTED Pictures for $3. 
Panorama of World Events. Political 
Industrial—Social—Humorous—Tragic — all 
of intense human interest. A wonderful 
collection of 3.000 cartoons reproduced 
from the newspapers of the United States, 
Canada, Mexico, Cuba and the cities of 
the Old World, has been made by Car- 
toons magazine from more than one hun- 
dred and fifty thousand published cartoons, 
and, bound in an artistic and durable 
cover, are now ready for your library table. 
Vol. I, +. -June, 1912—$1. Vol. Il, 
Dec., '1912—$1. ‘Vol, III, Jan.-May, 1913 
318 W. Washington St, 
Chicago, 


ake 
129 Main St. 


Sells on sight. Instant hit in every 
home. Smith, Ohio, sold 38 one day. 
Profit $19.00. All metal bread and 
pastry board and rolling pin. 
Can't rust, absorb dirt or disease 
erms. Lasts lifetime. Endorsed 
Good Housekeeping Institute. 
ponte et good appointments, 


co, 
Cambridge, O. 


When F want anything and don’t know where to find it— 
write Deocen of Information, Popular Mechanics, Chicago 


HENDERSON 


4 cylinder, 8 horse power ... . $325 
Two speed model .......2.2..- 365 
Tandem attachment complete 20 


LITERATURE UPON REQUEST 


HENDERSON MOTORCYCLE COMPANY, DETROIT, MICH. 
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HOW TO RUN AN AUTO 


IS SELF-TAUGHT IN 


AUDELS ANSWERS 
AUTOMOBILES 


A New Book from Cover to Cover 
LATEST — PRACTICAL— CONCISE — EXPLICIT — BEST 


sik object of this book is to give, in the easiest 


understood form, the information necessary for the 
proper operation, care and maintenance of an 
automobile. 
To adapt the book to man J needs the subject matter 
is presented in the form of questions and answers. 
Reena terms are explained or made clear by the 
wording of the answer, which is always brief and direct. 
Any one of the definite chapters on Carburetters, 
Ignition, Gas Engine Operation, How to Run an Auto- 
mobile, and Overhauling the Car, Battery Troubles, 
are alone worth the price asked for the 28 complete 
chapters contained in this book of 512 pages, illustrated 
NS e form and size are such that it is convenient to 
handle and study. 


_/! N This book is a self-educator, hence: “he who runs 
REPAIR N may read” and improve his present knowledge of auto- 
2 mobile engineering, and proficiency. 


Witt, 


Vy 


Handsomely bound in durable green cloth and full 
leather back. 


| Audels Answers on Automobiles $1.50 


A BOOK WORTH HAVING 


“Understand Your Car.” Explained in the Following Chapters: 

R ference Ind 2. a Automobile. 3. = Gas Engine. 4. The Cycle of a Gas Engine. 5. Brief Outline of Gas 
Foes we mgs Coolin . 7. Fuels. 8. Carburetters. 9. Ignition. 10. Timing and Balancing. 11. Gas 
Operation. 12. Clutches. 13. 1 a mamiesions. 14. The Drive. 15. The Differential. 16. The Running Gear. 17. Tires. 18. Brakes. 
19. Ball and Roller Bearings. 20. Lubricants and Lubrication. 21. Motor Cycles. 22. Electrics. 23. Electrici 24. aaegees 
and Motors. 25. Storage Batteries. 26. Methods of Circuit Changing. 27. How to Run an Automobile. 28. Ov auling Car. 


NONE OTHER JUST AS GOOD 
FREE EXAMINATION fn Theo. Audel & Co., 63 Fifth Ave., New York 


wre don’ want you to our word, or or anyone dee’ for it. 

e are willing tosend you the book without deposit. Use it seven 

days i : connection with your car. Then send back the book or $ ¥0U $1.50, or return the book to you. 

remit $1.50. uld anything pi 
Cut out and fill in your name and address plainly at the bottom. 

Place it in an envelope and mail. 


This Book Will Speak for Itself isn 
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LEARN 
COURSE 


ABOUT OUR FREE 
IN SHOW CARD 


AND SIGN WRITING 


A Great Opportunity ! We are offering, ars a ayy + time, a complete course in show 


ecard and sign w 


ng our assortment of 


ose hasi 
73 h li 99 R d U C ] This isa alent opportunity for ambitious 
| it 0 a ea y-to- se 0 ors persons, either sex, to increase their earning 


capacity. Good sho weve writers in demand 


at $21 to $50 weekly, salary or in business for yourself. Our show card course is not a book of alphabets, 
It'sa pomerese course in lettering compiled by an expert New York showcardartistforus “Litholia” isthe 


only 


pigment water paint ever manufactured, used the 


e same as cake, distemper or tube colors, but 


far superior to either. *Litholia” lasts longer, always ready. “Litholia’ is the best for the show card 
Writer, the artist, or the interior decorator. A letter of request brings booklet, circulars, and full information, 


LITHOLIA PM. COLOR CO., 71 to 81 W. 23rd Street, NEW YORK CITY 


Government for 


Many Positions Everywhere 
During the Spring 


ofvancement to higher Government Positions. 

No “Layoffs’’ because of STRIK FLUR- 
RIES or THE WHI BO 

THE POSITION IS YOURS FOR LIFE. 

Country residents and city residents oe | the same chance 
for immediate appointment. 

Common sense educ ation sufficie 

Political influence NOT REQUIRED, 


WE GIVE FREE SCHOLARSHIPS 


Write immediately for schedule showing the places of the Spring 
examinations. Don't delay. Every day you lose means the loss of just 
so much coaching before the rapidiy approaching examinations. 


FREE COACHING COUPON 
FRANKLIN INSTITUTE, Dept. B 106, Rochester, N. Y. 


The coupon, properly filled out, entitles the sender to free sample ques- 
tions; a free copy of our vatuabie ‘copyrighted book, ** GOVERNMENT = 
TIONS AND ow To OBTAIN THE and to netiaonion for FRE 
COACHING the C ivil Service Xainination here chec 

ustoms Positions ‘13600 to $1500) 
to $130 Revenue 
+..Postoffice --Sten er 
..Rural Mail Carrier 1100) in the Depart- 
ents at Washington [$800 to $1500) 


Address. . 
Use this before you lose it. Write plainiy. ° 


B I G M 0 | EY thousands of man- 


: agers who studied 
in spare time | HOME. Why* 


Because it is the best equipment 

for LARGE SUCCESS: 

likewise and yourself becom 

BOSS.’’ Regular LL degree. 

for Bar ; any State. University me 

KS. Lessons mailed weekly. 
terms. Write for ** The Key to Succes: 3 REE, 
American Extension University 

Dept. P.M. Los Angeles, Cal, 


now earned by 


BOOKKEEPING OR SHORTHAND 


and typewriting offer good pay to beginners and rapid advance- 
ment. We teach shorthand used by majority of experts. 50 
other courses in common and high school branches and phar- 
macy. 25 universities, colleges and normal schools honor our 
diplomas. Our instructors are college and norma! graduates, 
who devote themselves solely to our work. You cannot afford 
to accept less efficient instruction. Ask for information today. 

State your particular needs, 


Interstate School of Correspondence, 627-641 Wabash Ave., Chicago, Ill. 


Course and text by more than 60 big experts. Covers entire 
field. Learn by mail in home or office. Apply daily in your own 
work. Endorsed by large agencies. Earn $50 to $100 and up. 
wards Weekly. Introductory Pree Tuition Offer open now. Act 

Quick! Text books and supplies only cost. Easy Terms. Address, 


CHICAGO UNIVERSITY OF COMMERCE, Dept. 103B, CHICAGO, U.S.A. 


MUSIC TAUGHT FREE “Vive 
Write T 
for our booklet. It — how to learn to play Piano, Organ, 
Violin, Mandolin, et Beginners or. advanced pupils, 
AMERICAN SCHOOL OF “MUSIC, SOL Bidg., Chicago, lil, 


FREE *cr* MAGIC 


} Giving information on 573 marveloussleight 

of hand tricks, magicians’ apparatus and 
books of mystifying entertainments. For 
amateurs as well as the Great Professionals, 
Anyone can learn through our instructions, 
Easy, interesting and entertaining. Mystify 
and astonish your friends. Give shows and 

make money Our wonderful book sent FREE to any 
address. To cover packing and mailing oa lose 10 cts. 


Read & Covert, 821 E.43d St.,Chicago 


MONTHLY CASH PRIZES 


Until further notice in this magazine the Editor of 
Popular Mechanics will pay two cash prizes each month for 
the best original contributions to its 


SHOP NOTES DEPARTMENT 


$10 for the Best Contribution 
$5 for the Second Bes 

THIS . A, IN ADDITION to our usual rates for such contrib- 
uted artic 

Quality, not length counts. 

Checks will be sent on the last day of each month for the 
prize articles received during that month. Publication in the 
magazine will follow in about two months. 


PRIZES AWARDED FOR OCTOBER, 1913 
First Prize—FRED B. STONER, Masontown, Pa............ 
“*Temporary Leather Bearing Replaces Babbitt in 
Automobile Engine’”’ 
Second Prize—JAMES E. MCCORMACK, Haliburton. Out; 85 
“Two Pulleys Driven from One Belt without Idl 
EXTRA AWARD 
On account of there being five contributions this month 
each of which deserved second prize. we have made an EXTRA 
AWARD of four additional second prizes, as follows: 


“Long Envelope Made of Two Smal! Ones" 
C. Pistsbare, $5 


“Wagon Wheel Used for Grate over Sewer Opening” 
“Protecting Bolt Threads While Passing through Cored Holes 
W. E. NOLAN, San Francisco, Cal.......... $5 
“Screwdriver Made of a Bicycle Pedal” 
All accepted contributions to our departments. ‘SHOP 
Notes’ and “AMATEUR MECHANICS,” are paid for immedi- 
ately; checks for prize awards are sent at the endof each month. 


Address, EDITOR POPULAR MECHANICS 


318 W. Washington St., Chicago 


Please Mention Popular Mechanics 
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You Gan Learn the Automobile 
Business Expense 


at Small Expense 


you get actual practical work to do right at 
school. Everything -to-date. No tools or 
books to buy Best Equipped School. 
Very Best Instruction Guaranteed 
We teach you to be an expert so you 
may command the highest salary as a 
demonstrator, repairman, gara e manager 
chauffeur, truck driver, etc. Big demand 
Our graduates receive prefe ‘rred attention. We 
Many of our graduates 
earning $1 © $300 amonth. Enrol! now at Special Tow Rate 
and Save oe You can enter later. Wrile for catalog and tull information. 


KANSAS CITY AUTOMOBILE SCHOOL, 2189 E. 15th St., Kansas City, Mo. 
BE A SALESMAN 


Earn $1000 to $5000 aYear 


Hundreds of — now open, no 
experience required one of them. 
Write today for large list of openings 
offering you opportunities to earn good 
wages while you are learning, also testimno- 
nials from hundreds of our students who 
are now earning $100 to $500 a month. 
Address nearest office. Dept. 119 


NATIONAL SALESMEN’S TRAINING ASSOCIATION 
Chicago New York Kansas City San Francise- 


Learn At Home 
Scholarships Now Open 


Graduate cor mdence stu- 
dents most successful at barexam- 
inations. Our method of instruc- 


for trained men. 
will help you _ secure good position. 


failing to pas 
ag for special offer and catalog. (Sent 
», Offer 'imited—write immediately. 


I Train You in My Official 


WESTERN UNION SCHOOL 


I never fail to place a student, man or 


woman. Earn your way. Short term. 
Easy payments, Steady, easy work. Write. 
of Telegraphy, 210 Noders Bidg.. Chicago 


Electrical Engineering, Installa- 

tion, Wiring, Draftsmanship and Ed ti 

allbranc hesof Electrical Science uca on 

fou ht by practical, scientific and thoroughly tested methods 
© most completely equipped practical engineering school in America. 

Students Can Enter Any Time education. of 


consequence; we 
the right voint om ta instruction advances 
Positions guaranteed com time for or 
helps pay expenses. Write N NC ON for big, 3h 4 64 page Catalog—Free 
OF ENGINEERING OF 
Division 24 AUKEE, WIS. 


AN ART SC! SCHOLARSHIP 


WRITE AT ONCE for full particu- 
lars of this Special Limited Offer. No 
charge, no vbligations. Your name 
and address brings you handsome, 
illustrated Prospectus, and exptanasion of this unusual 
offer, by mail, free. limited. 
IN'T TAKE CHANCES. oom 
FINE ARTS INSTITUTE, Studio 219.  OMAMA, NEB. 


Chart of a Modern Submarine 


Price 25c Postpaid 
Showing and naming over 200 parts. Size 14x 28 
inches. Printed on Plate Paper. 


POPULAR MECHANICS BOOK DEPT. 
318 W. Washington St. Chicago 
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Become a_ 


TRAFFIC EXPER 


Home 


NEW JOBS OPEN 


Thousands of large shippers and all Railroads n Ramsar 
Traffic experts and Managers—newly created positions are 
open everywhere with salaries of $35 to$200 weekly. Thede- 
mand for trained men is greater than the supply. Recently 
enacted railroad rate laws and interstate commerce regula- 
tions have produced new conditionsthat necessitate trained 
ialists—men who know how to route shipments, to 
obtain shortest mileage, quickest deliveries—iow- 
est rates. With such knowledge you can qualify foran 
important, big-salaried position wi a future—q 


WE TRAIN YOU BY MAIL 


at home, in spare time, without giving up your position or income, 
The cost'is small—we make the payments to suit —. All you need, 
to _ into this powerful, big paying occupation is our training. No 
ter where you live, what you work at now, how small your pay, 
bow long your hours—no matter what your age or education—if you 
can read and write—our Interstate Commerce Course will train you 
expertly to handle proficiently a big Traffic Manager’s job—to mere 
it and retain influence, respect, power and $35 to 


our duates are as 
the ES of work that commands big positions. 


NEW UNCROWDED OCCUPATION 


Tis be uncrowded occupation—there’s 
at once, 

Sanity, and a big income,with almost 
nities 


after—let us make 
ler among men, 


F REE Wonderful Book 


Send the coupon below now and receive free copy of our much 
talked-of book "1 **10 Years Promotion in One’’—learn more about 
the opportunities afforded Traffic Experts with our training—Jearn 
about the big positions now open—learn how easy it is for us to make 
a traffic only trained men can secure the 
ig positions now open —remember that Bigemplo yers are seeking our 
of their coupon—ne money. 
La Salle Extension University, Chicago 


La Salle Extension University, Dept. 406 Chicago, Ill, 
Send at once, without expense to me, FREE on Copy of HS a 
w I may, without interferin 
| prepare myself as Traffic 


Please Mention Popular Mechanics 
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BIG 
tion same as HARVARD, MICil- 
GUARANTEE to coach FREE uates 
American Dorrespondence School ofLaw,Dept 1199 Manhattan Bldg. Chica 
TELEGRAPHERS 
JONES 
i an Most Thorough Method Known 
: | The LaSalle method is simple, practical, logtonl—enreedy can readily 
; master it. It is the work of some of the greatest Traffic Experts in 
America. It covers thoroughly every feature of the profession you 
will ever need to know—it is different and more complete than any 
z other method of home-training in Interstate Commerce ever known. 
do 
Practical Electrical 
| ' 
opportue 
become @ 
7 main in @ 
| Address | 
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Study this picture. This is the only way to learn. Do things 
jscoscseesss FREE COUPON with your ‘own hands. Practice beats theory. We do not 
tell you how = show how, ape yon do the 
we urselt. e over ars m: on our 
E. J. SWEENEY, President own floor eight trucks, three tractors, and our DRIVING 
TEACHERS, keep out 'on the road nearly twelve hours a 

SWEENEY AUTO SCHOOL day. YOU GET PLENTY of WORK of all sorts 


Over 1900 
From Sweeney Automobile School 


The Sweeney School can give you the names and addresses of over 1,900 graduates who are now 
chauffeurs, repair men, factory experts, garage owners, salesmen, etc. No school in the world has 
such a record as this. These men came to us untrained. They got interested by reading our advertis- 
ing, just as you are reading now. They acted on the same impulse that moves you now to investi- 
gate. And then after a few weeks’ instruction they went out of this school completely equipped, got 
employment, and today are Prosperous, Happy and Respected. You can do likewise. I don’t care 
who you are or where you live or how ignorant you are of automobiles I will teach you so that you 
have a chance to qualify yourself for a Business Success handling or repairing automobiles. It will 
cost you nothing to investigate, and let me tell you the actual experiences of my graduates. 


seas Learn to Run and Repair 
- Autos and Make Big Money 


Think of this. Here’s a trade where you are in demand 12 
months in the year. Short hours, pleasant work. Outdoox life. 
Travel. Enjoy the world. Meet nice people. 90 per cent of 
the cars in use are not in proper adjustment on account of 
shortage of experienced mechanics. Grasp quickly this chance 
to make yourself a SKILLED MAN who is in demand and gets 
big pay for his work. No matter who you are we can teach you. 


$50 Course Free to Men 
Who Answer This Advertisement 


of Practical Auto Instruction You know right in your neighborhood of the demand for trac- 


P : P tion engineers and mechanics. Factories want workmen and 
is now universally recognized as the most thorough, | demonstrators. We are in close touch with a great traction 
ractical and in ing course of automobile instruction, | factory here in Kansas City. We teach you on three different 
wen teresti s types of tractors in actual work and also give you FACTORY 
leading to certain | and profitable EMPLOYMENT. It experience no other school can offer. Men are wanted right 
every — now fog good Here is wondestul opportunity for young 
ing, Drazing, oxyace ne welding, lathe work, machine men. ou can learn in a few weeks. e want to start outa 
shop practice, testing, driving, truck repairing and opera- Sow produates right away cithonen the ptice 
e course is you TRSE SE if you 
ting, etc. AND YOU LEARN by doing the work on | enroll in Automobile School now. Sign and return the 
REAL CARS under the watchful eyes of skilled instructors. | scholarship coupon today. No previous experience required, 


This school is equipped with all types of Self 
All Types Self Starters Starters. Factories, automobile garages and 
repair shops over the country are demanding 
men who understand Self Starters. They are 
Taught by Sweeney System something new. You can’t be an up-to-date man unless 
you know all about modern self-starters and the Sweene 
School is the PLACE where you can study and experiment and work on ALL TYPES. We teach the following Sel 
Starters Ignition and Lighting Systems: The Delco System, the Disco +. the Deaco System, the Jesco System, 
the Entz System and the A ‘ico System. We also teach the Disco and Presto Gas Starters, and the Winton and 
Chalmers Air Starters. DECIDE ON A SCHOOL where you can learn all the business and not only a part of it. 


Everybody in the Automobile Business Today is Making Money 


Here is your chance. I want you to come 


to my school and see for yourself how Pick Out a Good Job! ‘Eight Trucks in Daily Use 


uickly and easily you can learn the busi- We own a truck 
ness nA become a HIGHLY PAID MAN. Chauffeur: $60 per month Teach Students transportation 
Six weeks after the day you enroll you will Mechanic: $160 per month company operating eight trucks and 
be prepared to properly repair any auto Salesman: $1,500 per year therefore give our students practical work 


made, drive any car or truck or traction 


per month in handling, repairing and driving trucks 


engine, or open a garage or repair shop of Garage Manager: $35 per week as well as giving them an insight into 
sour own. ou can learn the business Stationary Gas Engineer : the livery and transportation business. 
thoroughly in my school because I have 100 per month NO OTHER SCHOOL in the world 


been_years working out this system and Tractor Engineer : ‘ t 
the WONDERFUL PROMPT success of $5.00 per day and up and from this alone you can get experi- 
my hundreds of PROSPEROUS GRAD- Repairman: $46 per week up ence to open up a most profitable business 
UATES proves it. of your own. 


Our Men Learn Quickly and Easily, Because Practical Experience is the Best Teacher 


offers this valuable service to students 


1163 E. 15th St., KANSAS city, mo. | No Bool:: Used; Tools Furnished Free 

is low ond other yes have raid there oe NO 

* = expen: r extras 5 ve to vuy. If you could learn 

Send free scholarship offer and catalog. from book there are published you’ coc!d ead at home, 
ut STIC. < is the only method, and this is w 

Also magazine. makes my School diferent from many others. x 

rm. ig catalogue and we wi! 

nd Today aise you our 

free, the most interesting magazine for young men who w: 


an’ 
to get on in tue world ever published. e catalogue is full 
of fascinating PHOTOGRAPHS almost as good as a personal 
visit to the school. Send today, this very minute 


EMORY J. SWEENEY, President 


The Sweeney System 
; 
| | | 
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The Pictorial Review 
of Current Events 


MAGAZINE 


By H. H. WINDSOR, 
Editor Popular Mechanics Magazine 


15 Centsa Copy $1.50 per Year 


Get the 


December Number 


And keep up with the events 
of this busy world without 
wasting hours of your time. 


In Its New Garb the Cartoons 
Magazine Becomes 
the Magazine for Everybody 


Its pages are crowded with the best work of 
the cartoonists of the world and these clever 
drawings are accompanied by comment 
gleaned from the columns of editorials penned 
by newspaper writers trained to follow the 
questions of the day. 


Bound Volumes One, Two 
and Three Now Ready 


These bound volumes contain more than 
3,000 reproductions of the very best car- 
toons that have been printed during 1912 
and 1913. A collection of more than 
120,000 cartoons was made in order to 
secure them. Bound in the three volumes 
they make an “instant history” of the past 
months, for they are a pictorial record of 
the events of the world. 

These three books, artistically and durably 
bound, are now ready for distribution and 
will be sent all express charges prepaid to 
any address in the United States or its pos- 
sessions upon receipt of One Dollar Each. 


Cartoons Magazine has become the ready 
reference book of the up to date man. It is 
not a mere collection of clever pictures but 
is a magazine that improves and educates. 


Ask your newsdealer to show 
you the December number, or 


Send your order to CARTOONS 
318 W. Washington St. Chicago, Ill. 


This Complete Library of 


IN 6 HANDY VOLUMES 
Only *1 a Month 


“Ignorance of the law excuses no man.” THAT'S 
LAW. You can’t always “ guess” thelaw. You may not 
have time to ‘study’ law. Lawyers come hi capecially 
some of them. BUT YOU MUST KNOW LAW! 


This splendid little handy LIBRARY OF LAW is 
prepared for the average man—the business man—the 
doctor —the teacher—the minister—the man who works 
for others—the man who works for himself—the man 
who writes—the man who has money and the man who 
has not—EVERY MAN. This Library is a work to 
read at odd times and a reference work combined. The 
language is simple, direct, plain, and it covers every 
subject you need to know about. Here are just a few of 
them: “ ills” 1 
—“Landlord and 
“Trade of Credit” 
—“Trustees”—“Corporations” 
ployer and Employee” Assault”’—‘* Defamation” — 

“Libel” Criticism ”’’—*‘Self Defense”—** Automobile 
Laws” 
—*Negotiable Paper’’—“ Indorsements””— Promissory 
Notes’’—*‘Checks”’ — “Bills of Exchange”’—** Bonds 
“Agents” etc. 


Low Price & Easy Terms 


We can’t begin to tell you all about this splendid set 
of books, so we are not going totry. We want to send 
ou the books themselves—the COMPLETE SET of 6 
andy volumes, measuring 6% by 4% by % inches, so 


that you can examine all the volumes and decide for 

ourself if they are just the books you want— AND 
NEED. If you decide to keep them, just send us $1 as 
first payment, and $1 a month thereafter for 8 months. 
But if you do not wish to keep the books after seeing 
them, then you may send them back at our expense. 
That’s fair. Isn’t it? Mam Coupon BELow AT ONCE, 


THE THOMPSON PUBLISHING CO. 12-13 
1127 Pine Street, St. Louis, Mo. 


Send me for examination, one set of your handy LIBRARY OF LAW in 
six volumes bound in Buckram. If I am satisfied with the books I will send 
ou $1 as first payment, and $1 a month thereafter until the special price of 
is is paid. If Pa not wish to Pp books, I will notify you in seven 
then to be returned at your expense as offered 
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I 


4000 Men A “e Working for 
this Great 50 H. P. Coey Flyer 


WHICH I GIVE FREE, AND $10,000 IN PRIZES 


Put on high Speed, Boys! 
Start out to win a Great Prize! |90 H. P. Coey Flyer 
You fellows who did not write me last 
month don’t know what you missed. Students Receive This 
You are not too late now. $2000 Car Free 
Fine chance to win an American |All you must do is to take my 
Motorcycle, Heywood Vulcanizing great course in Motoring and 
Machine, Luther Tool Grinder, or | qualify for the agency—no money 
any of the other big prizes—it is as | required—everyone wants a car. 
easy as riding in a 50 H.P. Coey Flyer. eee oo 


Write Today——Send the Coupon you can get one with- 


I WILL SEND The first lesson of my great course. out a cent in cash 
My big catalogue fully illustrated. 
Giant Circular describing my prac- 
tical School. This Giant Circular 


How to get a $2000 Automobile 
without a cent in cash. 


YOU MAY MAKE A FORTUNE 


C. A. COEY, President 
C. A. Coey’s School of Motoring 
Prize Manager A 
1424-26 Michigan Ave., Chicago 


Please send Giant Circular and full information 
how I can secure a $2000 Coey Flyer. 


_ is Free to You 


Request Now 
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FRENCH— GERMAN 
SPANISH — ITALIAN 


Is Easily and Quickly Mastered by the 


LANGUAGE - PHONE 


METHOD 
Combined with the 
Rosenthal Method of 
= Practical Linguistry 
This is the natural way to learn a foreign language. You hear 
the living voice of a native professor pronounce each word and 
»hrase. speaks as you desire — slowly or night or 
—. for minutes or hours at atime. It is a pleasant, fascina- 
ting study ; no tedious rules or —~— : It is not expensive 
— ali members of the family can use it. You simply practice 
during spare moments or at convenient times, and in a surpris- 
ingly short time you speak, read and understand a new language, 
Dise or Cylinder Records — Send for Booklet and particulars, 
THE LANGUAGE PHONE METHOD 
2 West 45th Street New York 


961 Putnam Building 


EARN $25 to $75 A WEEK 


BE YOUR OWN BOSS 


THIS OFFER OPEN ONLY TO ONE MAN IN A TOWN 
I will start you tomorrow in a permanent, big money 
making business in your home town or any town. You 
can learn the business in a few weeks without interfering 
with your present work. You begin making money the first day 
ou start. A hustler can double his income the first 60 days. 
teach you the business, show you how to get trade, back you to 
the limit and push you towards success. You don’t need capital 
nora stock of goods to get astart. Some men I started earn 
as high as $5000 a year after a few years. One man writes us— 
““1 made $27 in two days of the second week I began”’ 
I have started thousands of men during the past 22 years. I want to start 
you in the jewelry business, the first step being to teach you, free of cost, 
how to repair watches, clocks and jewelry. It is so simple that any man 
can soon learn it. This is a remarkable offer. You have everything to 
gain and nothing to lose, so investigate it. 


Write tor particulars and application blank today before | close up your town 


F. Elmore, Principal, Watchmaking College, 69 Madison St., Chicago 


Learn How to 


WRESTLE 


Farmer Burns and Frank Gotch 


‘armer *“the grand old man of the mat,’’ taught Frank Gotch, 
the present world's Champion, al! he knows about wrestling, so Goteb 
says. He will now teach you Scientific 


*. = lense. Every man and boy in America, no dif- 
ference what age, needs th s wonderful course of lessons. Write 
today—your name and address on a posta! or ietter brings you the 
82-page book absolutely free—no obligations of -— A 
splendid book on wrestling you should have. It's free. now. 


Farmer Burns School of Wrestling 1199Ramge Bldg., Omaha 


I'll teach you 
personally by mail. 
Fourteen years’ successful 
teaching. Big field for men 
and women. You can 


Crawford, B. C., writes: ‘* Earned $200.00 while 
taking today for compiles, ete. 
CHAS. J. STRONG, Founder Dept. 212 Detroit, Mich. 


DON’T TAKE 


acourse in Mechanical Drawing 


until you have read my proposition. Practical draftsman, regularly 
employed by the most progressive company in the West, with long exper- 
ience also as teacher of Mathematics and Drawiny, will instruct a few 
men by mail. Positively the best way to ome a practical 

-paid draftsman. instruments furnished. Rates reasonable. 
Pay a part after in position. For information write, 


DRAFTSMAN, 252 South Corona Street, Denver, Colo. 


SHIPPED 


We will send this great civil engineering reference 
library to you, Express Prepaid, for seven days free 
examination; returnable at our expense. If you decide 
to keep the books, you can buy them at almost half the 
regular price, payable in small monthly installments. 
Whether student, worker or expert, you can gain from 
these eight volumes an intimate knowledge of your work 
-knowledge which will eventually mean success and 
higher pay. work twenty-seven experts, this 
library is recognized as a standard reference work by 
technical schools, libraries and practical men through- 
out the country. 


The Complete Cyclopedia of 


Civil Engineering} 


| contains 3,900 pages, 7x10 inches; 3,000 illustrations, 
} full page plates, diagrams, etc.; hundreds of valuable 

tables and formulas; carefully cross-indexed for quick, 
easy reference. The books are substantially bound in 
half red morocco, gold stamped, and are printed in large, 
clear type on special quality paper. 


Important Subjects 
and 


Plane Surveying — Mechanical Drawing — Plottin 

Topography — Railroad Engineering — Statics—Strength 
of Marerlals—Roof Trusses—Mill Building Construction 
— Cost Analysis in Relation to Engineering — Masonry 
and Reinforced Concrete—Steel Construction—Practical 
Problems in Construction — Bridge Engineering — High- 
way Construction — Hydraulics — Water Supply — Irriga- 
tion Engineering—W ater Power Development—Sewers 
and Drains—House Drainage and Sanitation—River and 
Harbor Improvements. 


price of this great Cyclo 

Just fillin and mail the coupon. It won't cost you a cent 
to examine these books. We know they’!l be worth many 
times their cost to you. Mail the coupon now and you will 
receive your books promptly. 


Another Creat Free Offer 

With every set is included a year’s Consulting Mem- 
bership, regular value $12.00, entitling you to the free 
advice of a staff of expert Civil Engineers. This will give 
you practical help in handling working problems which 
are too specific to be taken up in detail in the cyclopedia. 
There will be no limit tothis service. A single problem 
solved for you might be worth more than the rst cost 
of the books. 


rican 


American Technical Society, Chicago,U.S.A. 

Please send set Cyclopedia of Civil Engineering for 7 
days’ free examination. I will send $2.00 within 7 days 
and $2.00 a month until I have paid $24.80, or notify you 
and hold the books subject to your order. Title not to 
pass until fully paid. Pop. Mech. 12-13 


As I have had no previous dealings with you, I refer you to 


Please Mention Popular Mechanica 
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Sent Absolutely Free—Express Prepaid 
VY % In Your Own Home \ The complete eight volumes, not a sample volume, will | 
Z , By Mail | be sent, express prepaid, for seven days’ free examination ; 
. ‘in, = J } returnable at our expense if they fail to come up to your 
t lf <Q y Yes, learn to } expectations. If you keep the books, pay $2.00 seven | 
ler | days after receipt and then $2.00 a month until you have 
3 mail, from the greatest Wrestlers the world | paid the special introductory price of $24.80. The regular i 
has ever known. Be an athlete, be strong, be healthy. | 
; Learn how tothrow and handle big men with ease, Learn to Hh 
defend yourself. ll taught in our course of lessons. ap lustrated 
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. We have successful graduates in 


taking our course. 


the automobile center, and learn the business right? 


Automobile School 


In Detroit, the automobile center, also the largest, best 
equipped and MOST RELIABLE. Unlimited practical 
instruction on everything pertaining to automobiles. 


Self Starter Instruction 


Our school gives electric self-starter instruction and gives it 
right. Our school actually has a starter in operation on a 
motor. We give you the actual experience in wiring and 


repairing the different starter systems. We now have the Delco, the Deaco 
, THE OLD RELIABLE SCHOOL | Westinghouse and the Ward-Leonard systems and expect others soon. We 
are constantly adding to our equipment and i improving our system; that’s 
. why we are known throughout the country as an “‘up-to-date”’ school. 
nearly every State in the Union. You may write to the different schools in the different cities but you will 
not find one that can give you better training than we can. 


A Few of Our Many Graduates Who Are Now in Business for Themselves 
J.C. HOOPER & SON, Mitchell, S. D. Age 66 and 45, both now have garage and agency. ( yu aran 
CASH WRIGHT. Bainbridge, Ohio. garage and shop. r Gu tee 

O ceyville, Pa ow in garage business. We guarantee to qualify you 
c FRANK KNAPP, pear Mich. Now has garage and agency. f 
VERNE PHILLIPS, R. R. No. 1, Lewisburg, Ohio. Now in garage business. eS See 2 ee 
R. C. SMITH, Ansonia, Ohio, writes that he has more than doubled his salary since | demonstrator in a short time, 


Come to Detroit, the Automobile Center | Have you ever known any 
and learn the automobile business. Sixty-seven out of every 100 autos in the country 
are made in Detroit’s 44 automobile factories. There are greater and better oppor- 
tunities in Detroit than in any other city in the United States. Why go to some out of 
way place where they practically don’t make autos, when you can go right to Detroit, 


2 Our 48 page booklet ‘‘ How to Drive an Auto” sent free on request And _ don’t forget, we 


a eee Michigan State Automobile School On account of being in the 


“THE OLD RELIABLE SCHOOL” 0. J 
11-13-15-17 Selden Ave., Cor. Woodward, DETROIT, MICH. | Positions that schools in other 


THE “OLDEST AND BEST 


repairman, tester, salesman or 
or we will refund your money. 
other auto school to give this 
guarantee? We do it, because 
we have the equipment, the 


room and the system and the 
instructors. 


furnish positions, too 


auto center, we can furnish 


towns cannot. 


i: 


Piano to sis a 
Our TUNE-A-PHONE eliminates all guess work and as- 
sures success with or without a knowledge of music. 
Diploma granted. Write today | for free book. NILES BRYANT 
CORRESPONDENCE SCHOOL, 65 Art Inst., Battle Creek, Mich. 


vu STAMMER 


attend no stammering school till you get my large 
FREE book and special rate. Largest and best school 


: in the world curing by natural method. Write today. 


Young Man! Crystallize Ambition! 
Stop wishing—and act! Law is powerful, 
honorable and well paid. And our College 
Law Course is complete, easily mastered 
and highly endorsed. Write for catalogue 
and “evidence.” Read the testimonies 
of our hundreds of graduates. Oldest 
and best. 24 years of biggest success. 
Write now! 
SPRAGUE CORRESPONDENCE SCHOOL Ld aad 
369 American Buliding, Detrol’, M 


STUDY 


FARN (20. LEARN 
> WRITING 


Splendid Opportunities, big Salaries, Constant Demand 

for Show Card Writers. 1 w'll make you an expertm 

4 EASY LESSONS. Learn at home during spare 

minutes. Valuable illustrated book, Daily's Self 

Instructor,’’ describing course, sent free on request. 
ROO! 


BLDG. 
SEND TODAY BERT L. DAILY, Dayton, Ohio 


COPY THIS SKETCH 


and let me see what you can do with it. You can 
earn $20.00 to $125.00 or per 
trator or cartoonist. My practical s: 
sonal individual lessons mail will 
talent. Fifteen years 
apers and magazines _qualifie 
Send me your sketch of resident W Wilson “vith 
stamps and I will send vou a test lesson plate, also 
collection of drawings showing possibilities for You. 


The Landon School of tostrating 
) 1438 Schofield Building, CLEVELAND, 0. A 


CIVIL SERVICE 


positions are in all parts of the country. Good pay, steady 
work, life positions, congenial surroundings, promotions on 
merit, short hours, annual vacation and sick leave with pay. 
Many thousands appointed yearly. Both sexes. No political 
pull. Nearly 300,000 classified positions. Common 

education sufficient. Full information and questions used by 

the Civil Service Commission free. 
COLUMBIAN CORRESP. COLLEGE, Washington, D.C 


BE A DOCTO 


in the world. Equally adapted for both men and women. We _ teach you either dy mail or in class. 


Splendid fi 1 i red duates. Our perfected 
$3, 000 to $5, 000 a Year of Seables you to with 


complete success at home. Professional Di 
of graduates. Chartered by the State of 


AMERICAN COLLEGE OF MECHANO-THERAPY, Dept. 890, 81 West Randolph St., CHICAGO, ILL 


OF MECHANO.-THERAPY 


A place is —s for you in the ranks of this new 
profession —one of the most elevating and_highly paid 


a upon completion. Endorsed by physicians and hun 
llinois. SPECIAL TERMS NOW! Write for complete prospectus. 


| 
Stay, 
} 
— 
| 


Government Positions Are Good 
{ Get prepared for 
| RAILWAY MAIL 
POST OFFICE American ene 
CUSTOM HOUSE 
INTERNAL REVENUE 
FOURTH CLASS 
POSTMASTER 


der personal su- 
rae sion of former 
Civil oe rvice 


PATTERSON 
CIVIL SERVICE SCHOOL 


ROCHESTER, NY 


SHORTHAND 
» _IN SO DAYS 


We absolutely guarantee to teach shorthand complete in 
only thirty days. You can learn in spare time in your own 

ome, no matter where you live. No need to spend months 
as with old systems. Boyd's ig System is easy to sonra 
—easy to write—easy to rea Simple. Practical. 8 
Sure. No ruled lines—no positions—no shading as in other 
systems. No long lists of word cigne to confuse. Only nine 
characters to learn and you have the entire English language 
at your absolute command. The best system for stenog- 
raphers, private secretaries, newspaper reporters and rai 
road men. Lawyers, ministers, teachers, physicians, literary 
folk and business men and women may now legrn shorthand 
for their own use. Does not take continual daily practice 
as with other systems. Our graduates hold high grade positions 
everywhere. Send today for booklets, testimoniais, etc. 


Chicago Correspondence Schools 
969 Chicago Opera House Block, CHICAGO, ILL. 


Six weeks from the day you commence your 
studies at this great practical school you will 
be able to repair any make of automobile and 
drive any car on the market. 


Earn $75 to $200 a Month 


Many of our graduates make even more than this. Big 
demand for competent ropaigme n, demonstrators, gar 
gs and chauffeurs. All practical work. No boo! 

No tools to buy. Write odey for big illustrated 
“book. Addr 


Tress, 
AUTOMOBILE TRAINING SCHOGL, 1185 Locust St., Kansas City, Mo. 


\T CHMAKING ENGRAVING 


Earn while learning. Most practical watch school. 
mma» be instructions. Graduates in great demand. Book free. 


of Watchmaking, 63 E. Van Buren St., Chicago 


Be a Meter Engineer 


Learn the newprofession. Meter En- 
gineers are in constant demand everywhere. 
Exceptional opportunities, big money. Youcan learn 
Meter Science right in your own home during your 
spare time. No necessity of leaving your present 
employment. Don't be just “one of the men"—learn 
how to use your brain, 


Earn $3000.00 a Year 


Experts in the profession of Electrical Meter En- 
neering are scarce. Central Stations all over the coun- 
ry will pay high salaries for their services. Our graduates 
are everywhere holding responsible positions and making 
big moncy. You can dothesame. Send the free coupon 
for full particulars, 


Men Wanted—NOW! 


Over 500,000 new electric meters are a neleasiuatiiied installed 
this year—over 7,000.00) are now in use. Just think of the 
vast army of men that are needed to take care of them. It 

as been Impossible to get enough Meter Engineers. 
They are needed in every state.Central Stations must have 
them. Get into the new profession—the profession that 
is not overcrowded. ecan teach you Meter Engineering 
in your home by mail during your spare time. 


40-Page Book FREE 


Just put your name and address on the free coupon or ona 
tal or letter and send to us today. We will send you our 
page book on Meter Engineerin It tells you all about 
the new profession, The book is free and prepaid. No 
obligations of any kind. Jan your name and address on 
the coupon brings it to yo 


Send the FREE 


Do not delay 
ou his is your 
te join the new pr rofes- 
sion while it is still young. ust 
Pa your name and address on the 
ree coupon or a letter or a pos- 
tal and we will tell you about 
the special offer that is 
now being made to induce 
men to study Meter En- 
gineering. No obligations 
of any kind. Mail that 
coupon this instant. 


Correspondence 
Dept. 1199 
Ft. Wayne, Ind. 


Gentlemen: Please send 
absolutely free and repaid 
our book on Meter Engineeri: 

Also send me full particulars of t! 
great offer tha 


men 
neering. | assume no obligations 
@ny sort. 


Please Mention Popular Mechanics 
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Become An 


EXPERT ACCOUNTART! 


CONSTANT DEMAND AT 
LARGEST SALARIES 


If you remain aclerk or a bookkeeper, salary increases 
are improbable—an independent future impossible. 
You can’t demand a raise—there = Sa await- 


ing your job. There is one sure way to overcome your 
handicap: become an EXPERT ACCOUNTANT, by our 
modern home-training method—be sought-—don’tseek. 

Expert accountants command big salaries and are in line for 

rapid promotion to the big positions, We prove the tremendous 
= imited opportunities for you—the independence—the assured 
future—the bigsalary. Big firms are $06 to ath Ex Ac- 
countants with our reaming $3, 000. to ur rise 
in the business world will be gr aduat 
are now managers of big firms. 


WE TRAIN YOU BY MAIL 


in your own home, during your spare time, no matter where you 
live. You don’ t give up your present. Position and_income— you 
don’t deny yourself pleasures or sacri duties. Devote a little 
spare time —— preparing for independence _ a big 
income and you will soon know this lucrative ——— 
You can readily master our modern method in your i 
ee can complete it in less time than any othe 
iculars it offers more advantages then a 
in in Hie! Accountancy—you are not held back by pl 


you the ground up u ‘for the ani work 


ing experts. It is under the direct supervision of William Ar- 
thur , a nationally recognized ponder, who is Ex- a 
of the American Association of ., Examiners, and Ex- 
Secretary of Illinois State Board of Ex s in 
The La le Extension University course is a 
ced—covering the Theory of Accounts, Practical Accounting, 
Cost Accounting, Auditing, Business Law, ete., and prepares 


you for C. P.A aminations in any State. 
Valuable Book FREE 
very Bookkeeper Should Know’’—a valuable special 


an studies, kind of State reg: 
ulations, salaries paid, positions tobe h: 


SPECIAL RED UCED RATE 


SCHOLARSHIP—Limited Special Offer. Write quick and 
learn how, for a limited | time, we are able to offer a special re- 
duced rate scholarshi ip. 


We Show RESULTS! 2.522 


servative organization—with thousands of students and as man 
letters from successful greduates. There is no other home- 
study — = so thorough—endorsed by America’s greatest Ac- 
pS ar We want you to Seow facts about the suc- 
—— = cesses of our students and the un- 


limited opportunities that con- 
{a Sale Extn front you today by our method 
of home training, so — 
Dept. icago 
Send at once, without cost a Mail Coupon Now! 
or obligation to me, your Secure valuable book Free, 
1: and learn how you can 
ing Facts, and full! details of advance from a small 
your Course in - Account. .S job with a small salary 
| egy me about to Son, inde- 
pecialTime- imitedRed ced Rate pendence,a future, 
Scholarship. ‘and $3.000 to 
$10,000 yearly. 
Act Now! 


Expert Electricians 


Make Big Money 


You can learn all branches of electricity at 
this school—and you will learn them BY 
DOING the actual work, step by step, person- 
ally guided and coached. 

The opportunities open to men who under- 
stand electricity and have had technical 
training cannot be exaggerated. There is no 
limit as to how high you can climb if you have 
learned electricity at this school. 


WRITE TO-DAY FOR OUR FREE 
CATALOG, or come in and inspect 
the school at your earliest convenience. 


The New York Electrical School 
44 West 17th Street NEW YORK 


I Can Increase 
Your Earnings 


No matter where you live, if you 
are honest and want an independ- 
ent business of your own, send 
your name and address and | will 
mail you our Big Free 64-Page 
Book, showing how you may earn 


$3,000 to $10,000 a Year 


in the Real Estate, Brokerage and 
J.H.JOICE, Pres. Insurance Business. 


Our system is a positive success. We will teach you by 
mail and appoint you our 
Special Representative 
and help you to make money from the start. Write today, 
INTERNATIONAL REALTY CORP. 2536 Manhattan Bidg., Chicago, lll 


A GOOD POSITION 


with UNCLE SAM is most desirable. Life positions, pleasant sur- 
roundings, good pay, steady work, short hours, promotions on merit. 
Both sexes. No political pull. Th ds of app nts yearly. 
Most thorough preparation $5. Returned if not appointed. Full 
information and questions used by the Civil Service Commission free. 


AMERICAN CIVIL SERVICE SCHOOL WASHINGTON, D. C- 
LEARN JEWELERS’ ENGRAVING 


A high salaried and easily learned trade, taught thoroughly by mail. We will 
teach the beginner better engraving than he can gain in years of rigid epgrentios- 


BE A BANKER 


Splendid opportunities. Pleasant work, short hours, 
holidays off, veo cation with pay, good salary. 
Learn Fr; home. Diploma in six months. Catalog 
free. EDGAR G. ALOORN, Pres., 
AMERICAN SCHOOL OF BANKING, 119 MeLene OHIO 


Ren 


WRITE 
this FREE} = 
BOOK | === 
— 
| 
| 
| 


POPULAR MECHANICS ADVERTISING 


Learn Scientific 
Dignified —Lucrative— Healthful 


. L. Laird, B.D., B.S. 
sident and Manager 


HE longing to go “back to the land” is a natural one. We all feel it more 
& orless. And why shouldn't we? Contrast the hard struggle for a living in the 
city, with the lot of the successful farmer. Health, wealth and happiness are his. 


The Salaried Man’s Opportunity 


Has the high cost of living been 
increasing faster than your salary ? 
Can you save anything worth 
while? 

One of the great wonders, really, 
is why so many men struggle along 
year after year in the city for a 
mere existence, without hope of 
ever being able to have things any 
better—when with the same ability 
and less effort in the country, they 
could live ever so much better, 
even on a small farm. 

Probably one reason is because so 
few really appreciate the opportunities 
in farming—know of the new condi- 
tions in agriculture —the new scientific, 
intensive, profitable methods. Another 
reason is the fear of failure. No matter 
how strong may be the appeal of farm 


life in the country, if a man has a 
reasonable amount of common-sense, 
he will not leave his present occupa- 
tion — unsatisfactory as it may be 
unless he has some assurance of suc- 
cess. If that is the way you feel about 
it, to you we bring some encouraging 
facts. To you we can point the safe 
way out. We teach by mail the most 
successful methods in any branch of 
agriculture. 


Valuable Book Free 
“How To Make The Farm Pay More” 


Is a book that will reveal to you many 
startling facts about modern agricultural 
conditions. Just fill out the coupon, check 
ing the subjects in which you are interested 
and mail it to us today. Write President 
Laird fully about your circumstances dnd 
your future plans; he will be glad to advise 


SECTION 


Farming —The New Profession 


life, no matter how much he may desire 


J you freely and frankly. 
to enjoy the benefits and pleasure of 


to sell—no agents.) 


(We have no land 


414 Laird Bidg., 


American Farmers School » 


DO YOU LIKE TO DRAW? 


That’s all we want to know 
Now we will not give you any grand prize— 

or a lot of free stuff if you answer this ad. Nor 

do we claim to make you rich in a week. But 
if you are anxious to develop your talent with a 
successful cartoonist, so you can make money, senc 
acopy of this picture with 6c. in stamps for portfolio 
of cartoons and sam plate,anc jet usexplain. 
The W. L. Evans School of Cartooning 

821 Leader Bidg., Cleveland, O. 


Learn Mechanical Drawing 
and Machine Design at Home in Your Spare Time 


Improve your opportunity. long and varied practical 
experience has enabled me to prepare a correspondence 
course which is simple, and easily understood, even 
by those who have had only a common school edu- 
cation. With fair intelligence you should become an 


ROBT. HARDIE, 621 No. 
U., will bring fall particulars 


Av., Chicag 
My book to 
Stop Stammering’”’ 
—a treatise on “Sci- 
entific Talking’ — 


direct to the point. 


y™ | Write M. L. HATFIELD, 1918 Grove St, OAKLAND, CALIF 


Learn Automobile Driving and Repairing 


We give you driving lessons and teach you all the technical 
parts to -} a you for a good paying position. Write 
for Booklet P. Day and Evening Class. 

NORTHWESTERN MOTOR INSTITUTE, 228-230-232 Wisconsin St., MILWAUKEE, WIS. 


A postal addressed 


SMALL COST 
Send today 2c stamp for particulars and proof. 


0. A. SMITH, Room D 85, 823 Bigelow St., PEORIA, ILL. 


Original and Largest School Exclusively Teaching Farming By Mail 


FREE BOOK COUPON 
American Farmers School, 414 Laird Bidg., Minneapolis, Minn. 
Check which course interests you, and receive free our 
valuable book “ How To Make The Farm Pay More” 


General Farming ~Dairying 
Veterinary 
Farm Book-keeping 
Bee Keeping 
Greenhouse Management 
Flowers for Profit 
Feeds and Feeding 
~—Stock Judging 
Short Course—Swine, etc. 
—Traction Engine 
— Agricultural Journalism 
Mushroom Culture 
Ginseng Culture 
~Melon Culture 


Sout 
—Truck Farming 
—Fruit Growing 

Soils and Fertilizers 
—Poultry Culture 
Small Farm Course 

Farin Crops 
e Stock 
—Farm Fngineering 

Farm Management 
—Grain Farming 
—Dry Farming 
—Irrigation Farming 
—Citrus Fruit Expert Canning 
—Teacher’s Course Domestic Science 

Rural Minister's Agricultural Course 
—landscape Gardening 


Do You Want a Free Sample Lesson ? 


Name 
Town State 
Street or R. 


Occupation 


booklet **D”’ 


QP Write for our free 
you the opportunities 


DRAFTING 


IS A HIGHLY PAID PROFESSION 


You can easily learn to be a 
draftsman in 6 months by our 
method of individual instruction. 

You will have the assistance 
of our expert draftsmen and 

ou will take no chance learn- 
ing this high class work with us, 
because we have been in the 
business for years and we know 
it from A to Z. We know just 
what is required of a man to get 
one of these positions. We give a 
regular draftsman's drawing outtit 
free to our studenta. 


American Drafting Company 


It tells 


by department 
small supply. 
Write 
of instruction. 


1901) 


‘ODAY for Free prospectus of our Corres 


1677 Meyrowitz 


in this line of work. 1358 E. 47th St. cHicaco 
ADVERTISEMENT WRITERS 


stores, merchants, manufacturers. Big demand, 
Our graduates earn $1,500 to $10,000 yearly. 


POWELL 


SCHOOL OF ADVERTISING, inc. (Est. 
Building, Fifth A » NEW 


GENTLEMEN : 
FREE Booklet 


NATIONAL 
AUTO 
SCHOOL 


June & Reading Rd. 


Cincinnati, Ohio 


can become expert Chauffeur or repairman, 


Please send 
telling how I 


ondence System 
YORK 


39 
| 
= 
SS Ky 
Elegant set of instruments FREE. Premiums for 
I never had connection with the “‘Chicago 
Engineering Works,’ which has been using my name, 
coupled with my picture, as ““Chief Engineer.’’ 
Cut Out. 
Mail 
oN 
| © N 
| OR BOY 
| . M. 12 
(VENTRITOOUISM Hom 
| NAME 
ADDRESS 
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The Electrical 
gineer's Handbook 


These Handbooks 
Will Help YOU 


When a puzzling formula, an elusive table, 
or some other equally necessary piece of infor- 
mation slips out of your memory—then it is 
that one of these little encyclopedias demon- 
strates its worth. They are written by the 
well-known textbook writers of the Interna- 
tional Correspondence Schools and are so 
thoroughly indexed that you can turn in- 
stantly to any rule, formula, or other infor- 
mation you need. Here is a brief table of 


the contents of one of them: 
ELECTRICAL ENGINEER’S. —Mechanics; 


electrical units; physical and electrical properties 

metals and. alloys; temperature for copper 
wires; wire gauges; magnetism; dynamos and 
motors; electric batteries; alternating current 
apparatus; alternators; "transformers; watt- 
meters; electric transmission; electric lamps; 
wiring; electric heating and ‘welding; electro- 
magnets; controllers; car wiring; etc., etc., etc. 
The others are equally complete. 


S ial Offer: For a limited time we are selling 
pec the regular $1.25 Handbooks 
shown here in the twenty-two titles listed below, 


durably bound in silk cloth, averaging approx- 
imately 375 pages and at 50e 
a special price for each handbook of only 


International Textbook Company 
Box 872-H, SCRANTON, PA. 


lTenclose $__________ for which please send me the books BEFORE 
which | have marked 


Meri 


—Elec. ineer’s Busi Man's Salesman’s 
Trades ___Plumbs. & Fitters’ Farmer's 
Advertiser's —_Concrete Engi- Window Trim’er’s 
—Steno. neers — Chemist's 


I'll teach 
you personally by 
—" 14 years successful 

You will succeed. Won- 
dertul ‘Thousands of merchants 
use window cards, price cards, sale cards, 
banners, and signs in large quantities. Thry 
buy new ones weekly. Notice for yourself. Gold 
lettering on glass and wood valuable feature of the 
course. Our course teacheseverything. This knowledge 
helps you wherever you are. Pay good, work easy and 
fascinating, hours short. 


Ea 18.00 to $35.00 a Week 
ad = students make big money in business Guarantee — 


for themselves. Natural talent unnecessary. Read 
whatstudents say, Crawford, B.C., Canada, says: eee 
med nearly $200.00 since taking course.’ Par- 


rott, Okla., says: Ee arned ty a7 cost of paying $85.00 to$175.00 


hen they have grad- 

course since enrolling.’’ Fritzner, Minn., writes: | Woe! 
** Did _ job recently and got $10. 00, profit $7.05. oes and are compe. 
"Write » for large complete catalog, testi- 


pats Bag pictures, sample of work, terms. or mee good 
DETROIT SCHOOL or. salaries than we can 
Chas. J. Strong, Founder, Dept.2120, Detroit, Mi suoely. 


once. Most wonderful 
opportun ty for the am- 
bitious man. Railroads 

need hundreds of Signal 


al Offer ten ch ht at hom 
e will teach you right at e 

Special be expert. Special offer if you 
write at once, Complete $1. 50 outfit FREE. Do practical 
work while learning. Catalog and full particulars, 
DEPARTMENT OF SIGNALING 

Cass Street, Chi 


IGNAL ENGINEER 


° 


kkee ___Steam Engineer’s Civil Engineer’s 
—Tel. & Tel. Engi- ___Automobile —_Cot. Tex.Worker’s 
e neers’ ——Coal Miner's —West. Air Brake 
Name 


© Street and No 


* City. State. 


Please Mention Popular Mechanics 


LEARN WATCH REPAIRING 


Be a watchmaker—you can learn this profitable trade by 
correspondence in a few weeks in your own home by the 
DeSelms Chart System. After you complete the course you 
will know a watch from Ato Z. You will know just what 
the matter is and how to repair one. When you graduate 
you will be a practical watchmaker and repairer and 
competent to fill any position. Positions for our 
graduates. 
Ask for our Free Book. It explains our system and terms. 


THE DeSELMS WATCH SCHOOL 
23 Perry Street ATTICA, INDIANA 


MEN WANTED 


9 Prepare as Firemen, Brakemen, Elec- 
tric Motormen, and colored Train Porters. 
First Class Standard Roads. Hundreds put 
to work—$65 to $150 a month without any 
experience. 500 wanted. Uniforms 
and passes arranged for when necessary. 
Enclose stamp for Application Blank. Name 
position you want. 
1. RAILWAY C. I., Dept. 35, Indianapolis, Ind. 


610 Gumble Buildine. 


ARITHMETIC 


SELF-TAUGHT 

A plain, easily understood volume for all 
who have not had the opportunity of learn- 
ing this subject thoroughly, or who have 
forgotten what they once learned. 257 
Pages. Requires no teacher. This great little 
book sent postpaid for 60 CENTS. Stamps 
accepted, leather binding $1. 


ZELLER K CO. 
Est. 1870, 4473 W. Belle Place ST. LOUIS, MO. 


|| POPULAR MECHANICS ADVERTISING SECTION 
i \ 
BE Al | 
Desk 1199. 
| 
| 
Be a Land Title Abstracter 
‘ye 4 Earn $1200 to $5000 and upwards, yearly. | 
S Know all the ins and outs of Real Estate transactions. 
— ’ fHave your services in demand wherever land is 
= bought and sold. Be a professional man. Easy tolearn. 
f)- I'll tell you how. Write RICHARD ROBERTSON, 
Ss / THE LAND TITLE INSTITUTE OF AMERICA, 
Kansas City, Mo. j 
SPANGENBERG S 
PRACTICAL 
Self Tove 
| 
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BECOME As. $100 Tuition 
Credit FREE 


are filled today by le legally trained men, Golden opportu- LaSalle Extension University, Dept. 414 Chicago, Ill. 
nities everywhere! eee fy in the big-income class. Advan é) — men: Tell me how I can actually secure a 
your position in life. Noth ing will do it quicker than a knowledge of flaw N% yy? ow Tuition Crecit Free if 


Ns 
Valuable Law Guide. 


We Offer the Leading Home-Study in America’ 


State....... eco 
Over $50,000 expended by 

us for new law text—14 volume ~~ 
series. Owned exclusively by us. N 
Prepared by noted Deans and Professors with ~~ 
leading resident law schools Harvard, Univ. of \ 
Chicago, Mich., Wis., Ill., lowa, Leland Stanford Jr.N\ 
and others. Remember thisim porta nt fact— Ours isthe 
only course in accordance with instrrctions given by 


- 2 professors teaching at the big resideat colleges 
cessful in passing bar examinations. Mail texts required in the course furnished absolutely FREE. Over 


the coupon and get FREE particularsatonce. 6000 pages not including lecture series and other printed matter. 


We Guarantee To Coach FREE Any Graduate Failing To Pass Bar Examinations 


If you have not had achance to go to school send the couponat once and learn what we 
ean dofor you. Thousands whocannot give pp their present positions or leave home have, 
taken advantage of our excellent facilities. Our 112 page catalog will tell you all about our plan of 
home instruction and the courses offered in our Department of Law, The cost for an entire course 
including every expense—matriculation fee, tuition, text books, lectures, diplomas, etc., etc,, is 
easily within the reach of the most limited income. The education of many young men has 
cut short through unfortunate circumstances. You may be one of them. We can help you to realize 

‘our ambitions, by + x7 have done o yen can do. What we have done for others we can do 
‘or you. The first st s to clip the m. Do it now. It costs nothing. All information is 
sent free. DECIDE. Now TO § DY L. LAW and thus make the first step toward a great and 
successful business or professional career. Extremely low cost—Easy Monthly Payments. No 
Entrance Hramigations. Put your name and address on the oa and mail right away. Get 

our $100.00 Free Tuition Credit Offer. Thousands of students enrolled, 


= LA SALLE EXTENSION UNIVERSITY Dept. 414 CHICAGO, ILLINOIS 


hyscultopathy 


“No need tc to leave present occu- 
pation or go away toschool. Use 
your spare time. Learn under our 
new extension method. With our 
plan you secure all the advantages 
of a University education—but you stay right 


at home. Webring the University to you. 
Graduate correspondence students mostsuc- 


The LATESTgg/M0ST FASCINATING a: REMUNERATIVE 


PROFESSION 


Young man! Young woman! What's your future going = be? Aren't 
you about tired of drudgery—of aprons and overalls, se sses,"’ and 
‘starvation wages?’ And don't you want to take up an a A easily- 
learned PROFESSION—with money in it? Then learn PHYSC LTOPATHY— 
most down-to-date and of all p only one not over- 
crowded—the sure road to your LIFE SUCCESS. 


Be a Doctor of Physcultopathy 


—but DON’T WAIT—DON'T DELAY—GET STARTED NOW. Be first in the field—Wwhile suc- 
cess is quick and easy—while the rich money rewards are regulated only by the practitioners 
themselves. Enviable SOCIAL AND FINANCIAL SUCCESS 
surely await you in the profitable practice of PHYSCULTOPATHY. This great new modern science of 
DRUGLESS HEALING, today flings wide to you the dor to robust health, quickly-gained distinction, 
Prosperity. Every city of 10,000 or more affords an inviting opeuing—a rich field for your efforts. 


- on Physical Cul- 

THE COLLEGE OF ao 
BERNARR MACFADDEN pnyscULTOPATHY 
struction leading to the Degree of Doctor of Physcultopathy. Take up, NOW, this 


EASY COURSE—BY MAIL—AT HOME 


~— only a few short months are between you and an active, paying practice. NO SPECIAL PREVIOUS 


YOLING needed; no time or wages lost while learning. Thorough personal instruction, by competent 
co members. "(Resident School also conducted [day and night], in Chicago, to which correspondence 
students may transfer, any time.) READ THIS SPECIAL OFFER 
--to stodents v who Ly AT ONCE: ¢ Famous MACFADDEN ENCYCLOPEDIA OF PHYSICAL CUL- & 
PHYSICAL EDUCATION INSTITUTE COURSE IN PLA 
THESE TEN SPLENDID VOLUMES_FREE 
you “get and Now. YOURS—A ~ABSOL) UTELY--the very moment you pa: 
ar of Laser ns. suport library, ‘orth to you meny times what par 
Wy Bae DELA my offer may be any « 
Mail This Coupon. Today 
--just your name and address--that’sa!!. Costs you nothing to glorious 
-and henors and golden avait the Dector of & 
GRASPED. t today, by others. YOU can now &. ¢ 
it you --QUICK. "Terms easy—arranged to meet your 
Box 15, Chicago, Illinois 


of to tn the World) 


A 
& 
| 
| 
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Learn Electricity! 


MeEarn *1502°) 
TO 


Electricity is 
today the great 
motive power of the world. Its use 
has extended to every phase of life and industry. 


Thos. A. Edison says that the field of electricity 
is in its infancy—that electrical workers of the future 
will discover uses for this great force now undreamed of. 


Right now there are not enough electrical 
engineers to fill the big paying positions open. Every day 
our Free Employment Bureau has a call for Electrical 
Engineers greater than we can fill. Therefore, we are 
making a very special offer to students at this time. 

Write today! Send the free coupon for our catalog 
and free information. 


We Teach You in a Short Time 
—at Small Expense 


: more electrical 
engineers we are charging a small tuition fee. Your tools 
and equiges ment of all kinds are furnished FREE by the 
School ou may have easy payments if desired. Our 


course of instruction is clear, simple and thorough. Our 
Graduates demand handsome salaries. Don’t pass up 
this opportunity. 
Men Wanted 
We will furnish all 
isav"aea | for these Trades 
rse 
| Electricity Plumbing 
charge is a very 
of Bricklaying 
their expenses 
‘takin tse | Moving Picture Operating 
Mechanical Drawing 
We also teach the trades mentioned above. There are 
unlimited possibilities in any one of these trades. When 
you have completed 3 course you will be in a position 
to demand from $5.00 to $8.00 a day right at the start. Or 
go in business for yourself ond make from $3,000 to 
$5,000 a year. 
Send the FREE COUPON for 
Catalog and Particulars 
No obligations on you at all. Just fill out the 


FREE coupon and mail it today. Take this step 

COUPON towards success. Let us tell you how you 

cam, tric or any other profit- 

able trade in a short time — make a 

L. L. COOKE, bigger success than you ever dreamed 

Director of makin Fill out the coupon 
Coyne National and mail it at once. 

Trade Schools L. L. COOKE, Director 


39-51 E. Illinois St. 
Dept. 1199, CHICAGO, ILL. 
GENTLEMEN: Without any obli- 
gations on me whatsoever, please send 


me your school catalog and full par- 
ticulars of this offer to men —ALL FREE. 


Coyne National 


rade Schools 
39-51 E. IMlinois St. 
Dept. 1199 

Chicago, 
iil. 


Please Mention Popular Mechanics 


Learn a Paying Profession 


ve * assures you a good income and position for life. 
For twenty years we have successfully taught 


PHOTOGRAPHY 


Photo-Engraving and Three-Color Work 
Our graduates earn $20 to $50 n week. We assist them to seeure 
these positions. Learn how you can become successful. Te rms 

easy—living inexpensive. Write for catalogue—NOW ! 


ILLINOIS COLLEGE OF PHOTOGRAPHY, 999 Wabash Avenue, Effingham, Il, 


ELECTRICITY 


CONDENSED COURSE IN 
ELECTRICAL ENCINEERING 


Complete in One Year 
Bliss Electrical School 


Studies restricted to theoretical and prac- 
tical electricity, mechanical drawingand 
necessary engineering work. Teaches simplicity, concentra- 
tion, hard work. For young men of energy and 
20 years of greatest success. Graduates hold first-class posi- 
tions, Opens Sept. 24. Write for new catalog. 
15 Takoma Ave., WASHINGTON, D. C. 


The University of Chicago gi 
H OM in addition to resident 


work, offers also instruc- 
tion by correspondence. 
For detailed in- 
S formation address 


Rnd Year of C. (Div. 20) Chicago, Tower 


EARN TELEGRAPH 


Morse or Wireless. Also superior sta- 
tion agency course. Splendid opportunities. 
Demand qreater than supply. Graduates 
assisted. own and exclusively occupy two 
large modern buildings equipped with R. R. and 
Western Union Wires and Complete 33000 
Marconi Wireless Station. Oldest and largest school — est. 
39 years. Investment $25,000. by Railroad, 
Wireless and Western Union 


teachers. Living expanses may be earned. Tuition low. 
Easy payments. Catalogs Free. 


4 8 Telegraph, Railway and Wireless Institute 
8th Street VALPARAISO, IND. 


LEARN TO BE A WATCHMAKER 


BRADLEY POLYTECHNIC INSTITUTE 
Horological Department, Peoria, Llinois 


Largest and Best Watch School in America 
We teach Watch Work, Jewelry Engrav- 
ing. Clock Work, Optics. Tuition 


reasonable. Board and rooms near school 
at moderate rates. Send for catalog of 
information 


BRADLEY, Dept. S., PEORIA, ILL, 


in your own home, Earn $20.00 to $50.00 Weekly. 
Personal instructions. Write for free booklet. 


Chicago Engraving School, 612 Athenaeum Bldg.,Chicago 


THE ORICINAL 
PHONOGRAPHIC 
METHOD 


German—French—English 


Italian—Spanish pis 
or any other lan » learned quickly and #wy ace 
easily by either the ylinder or. R 


- Cortinaphone Method at home rite 
for Free booklet today: Easy Plan. 


cortina Cortina Academy of Languages. 
1053 Mecca Buliding, 1600 B’way, Cor. 48th st., N. Y. 


—_ 2 Month||| | |: 
||: 
| oO 
L 
; 
[EARN JEWELRY F-NGRAVING 
= 
JLANGUAGES[ 
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Drafting! 


Learn at Home on This Great Offer! 


Yes, learn Drafting and Designing right at home—during your spare 
time. Never before have there been such tremendous opportunities for men 
who take up this interesting and profitable work. Never before have salaries 
beer. so high. You can become an expert Draftsman and Designer in a surpris- 


ingly short time by my practical method of instruction. There will be a good 
paying position waiting for you when you have completed my Course. Send the Free Coupon at 
once for full particulars of the Limited Free Offer I am making at this time. 


Limited FREE Offer! 


If you enroll now I will give you a 
_ Tuition Credit, valued at $25.00. I want 
a number of students quickly in order to 
supply the big demand for expert 
Draftsmen and Designers. This Free 
Offer is open for a limited time only and 
you must act immediately. If you 
enroll now, you save exactly $25.00— 
your expense will be nominal. I will 


| instruct you personally — give you the 
benefit of my years of successful experience. All 
needless theory is thrown aside. I give you just 
the kind of training you must have in order to 
| succeed — give you the actual and practical 
work to do in your home. 


FREE! $17.50 Set of Drawing Instru- 
e ments If You Erroll At Once 


As an extra inducement for you to enroll within the next 30 days I will give 
we absolutely free a magnificent set of Drawing 

Guarantee struments. Handy size, leather bound pocket case. 
I guarantee to instruct | This fine set of instruments will last for years and will prove of great 


you until in a position | service and value when you are workingasanexpert Draftsman. Don’t 


paying $75.00 to $200.00 J delay in this matter. Send Free Coupon today for full information. 
per month. Our Em- 


ployment Bureau is 1 $125.00 to $200.00 a Month 
FOR YOU That’s what you can earn as 


expert Draftsman—and more. My graduates are most successful in filling big 
paying positions. You can start a business of your own and make $2, 500. 00 


to $5,000.00 a year. a: 
Room 509 
Mail This Free Coupon Today 
Mail coupon or send post card today. I will send you my book Chicago, Ill. 
“The Road to Success” and full particulars of my Limited Free 
Offer. You assume no obligations — everything sent to you me your book “The Road to 
free and prepaid. This is an opportunity which does not ce ee ere 
often come your way—an opportunity to learn Drafting and Designing everything Free Prepaid. 


at home during your spare moments—to get a $25.00 Tuition saan 
—to get a magnificent set of Drawing Instruments F 
Don’t delay. Send Coupon or post card today—immediately. 


CHIEF ENGINEER 


Room 509, Engineering Bldg., Chicago, Ill. 


ur 
| 
yy, Free 
Ay Coupon 
| 
Name 
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STUDY LAW 


AT HOME 
an LL.B. 


Only Law School of 
its Kind in America 


Special and Exclusive Features 


ONLY recognized vege law schoolin the United States 
conferring Degree of Bachelor of Laws—LL.B.—by corre- 
spoumanen. ONLY law school in U. S. conducting standard resi- 
dent school and giving same instruction, by mail. ONLY law 
school giving over 450 class-room lectures to its extension stu- 
dents. ONLY law school giving a full 3-year, University Law 
Course, by mail, having an actual faculty of over 30 prominent 
lawyers in active ~~ ONLY Jaw school in existence giving 
Complete Course in Oratory and Public Speaking, in conjunc- 
tion with its law course. 


Written Bar | 
Guarantee 
We give an absolute writ- 
ten guarantee to prepare our 


students to pass bar exami- 
nations. 


The Hamilton College of Law 

1S a regular, thoroughly rec- 
ognized,bons fide College of 
Law and NOT 
‘correspondence school.’ 
It vecupies the entire third 
of the New Advertising Bldg., 
where its large and \ 
dious resident class-rooms Our DegreeBachelor ofLaw,LL.B. 
and executive offices are located. NOT a Diploma or Certificate 


Direct From Class-Room to Student 


is the way we teach law. We 
are the only school — this 
Our system of teaching is in- 
tensely sade 
dry like the average law course. 
Our system of conducting ex- 
aminations is the most thor- 
From Lecture Room to Student Ough, complete and expen- 
No Other Law School Caz Use sive (to us) of any examinations 
This Illustration ever given. A student can, if he 

chooses, take part of our course by mail and finish in our resident 
school where he will receive full credit for all work done by mail. 
Our resident school is by all standard law schools in 
the United States. 
The Hamilton College of Law is highly i] d and ded 
by Government _ Officials, Business Men, Noted Lawyers, 
and Stud We have as students a number of practic- 

oa lawyers (not graduates of recogmzed law schools) who are now 
earning their degree of LL.B. Many other lawyers are using this 
course as a re view. A probate Judge, (one of our active students) 
says: “‘l am delighted with the course prescribed and your method of 
teaching law. It is far in advance of what I ——— “i to receive."’ 


Our Law 


consists of 24 volumes of § . 
Student's Standard 
Text Books, two vol- f 
umes bound together 
under one cover, making 
a total of 12 books. These § 
books were preparet at & 
an enormous cost 
dents of the Hamilton Sena 
College of Law, by These 12 Volumes are Free to 


7 


mec Do 


a Doctorof 
PRAC TIC 


$3,000 to $5,000 Yearl 


remendous rtunity for ambitious men my 
to bid farewell to the Sine Sock. long hours, 
work, nagging boss. e a place and name for 

yourself. Here’s the chance for the man or woman 
7a feel that they have peculiar fitness for the Heal- * 

ng Art, but have not been able to gratify their ambi- 
tite. We make success possible and easy for you. 
alter, a graduate, earned $500 the third month. 
R. W. Johnson added $3000 to his yearly income. Vern 
Sharpsteen reports $40 daily income. You can do as well. 


Ore ess Healing Science 
of Spinal Adjustment ail’? 


Hubbardsays: ‘““The philosophy of Chiropractic is 
ple. and progress consists of simplifi- 


cation.’” Dr. Shagatro Morikubo, We Teach You By 
Mail and inCLASS 


the een of health and cg Start today to capitalize 
ag three millions of spare time, no matter w 
le in Amerien believe in Drug- # you live, what your age or 
Healing. People have learned prese occupation. Our 
from experience that health does Sa method of training assures 
not come in bottles. Every town [Y quick mastery. Your fees 
and hamlet in the country needs $%/ quickly pay for course. Earn 
~ while you learn. 
—— or of 
tie. Be the 


first in 

en ite trated lesson boo 
Get the ad- 


and a spinal 


vatage ofan thakes study _ 
early start. We Send You Free 
It’s a chance sample lesson sheets, 
of a lifetime. catalogue, 
©Chiropracticis es and addresses of 
oppor- suceessful graduates. # 
be Learn write at once we 


‘uture jor you. ropractic Elbert Hub- 

This Book Free on reques bard. 
SCHOO, OF 

Dept. 1 53 W. Madison Street, 


| HOW TO TRIM SHOW WINDOWS 


Shown in this new book. 150 complete 
windows for every season of the year 
illustrated by means of over 200 detail 
drawings and explained in 256 pages 
of text matter. Shipped prepaid for 
$1.50. This is the 10th year for our 


SCHOOL OF WINDOW TRIMMING 


CARD AND » 
cl ADVE SING 

Best wide most 

fascinating profes- 

sionsin the world. A 

120page catalog FREE 

tells you all about it. 


KOSTER SCHOOL, 306 Jackson Boulevard, CHICAGO 


BE A TELEGRAPH OPERATOR 


Learn at home by mail. Earn $75 to $250 per 
month. Big demand for operators. We send 
you instrument and instruction on 10 
days’ FREE trial. Write today for 
Free Book and Telegraph Code. B®) 

MUTUAL TELEGRAPH SCHOOL, 827 DWIGHT BLDG., Kansas City, Mo. 


one of the largest and best law book publishers in America. This 
is the only set of law text books ever prepared exclusively for 
student's use. We would be glad to have you submit these books to 
any lawyer or judge in the country and get his opinion regarding them. 


Mail Coupon Today 


and get our Big, B ifully and complete 
information. Places you under no obligations "whatever This may 
mean the turning point in your career. 


JEWELRY ENCRAVING 


We teach you, by our new and original method of instruction, this clean, 
fascinating and profitable business right at your home, and furnish you 
all tools needed absolutely free. Write for free book to the 


WISCONSIN SCHOOL OF ENGRAVING, Stroh Bidg., MILWAUKEE, wis. 


Hamilton College of Law, 327 Advertising Bidg., Chicago, lll. 
Gentlemen: Kindly send me your Illustrated Prospectus and full 
particulars regarding your method of teaching law by mail 


Write plain and in ‘full 


Please Mention Popular Mechanics 


Learn to draw. We will teach you 
School of 
112 age B 


BE AN ILLUST STRATOR. 
by mail how to draw for maga- 
zines and newspapers. 

Send for Catalog 


Caricature, Cartoon, Comic, Commercial, Fashion, Newspaper 


and Magazine Illustrating taught by mail. Illustrated book 6c 
ins THE BOST SCHOOL OF DRAWING, 
755M Boylston St. BOSTON, MASS. 
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The Electrical 
Engineer's Handbook 


ac 


OMENENT 
BOOK 


Mechanics’: Tables; formulas; measurements; belting; me- 
chanical powers; hydromechanics; specific gravity; strength 
of materials; shafting; boiler design; care of boilers; power of 
boilers; chimneys; exhaust heating; machine design; machine 
tools; slide valve; pulleys; horsepower; cylinders and steam 
chests; pistons; gearing; dynamos and motors; batteries; 
transit surveying; curves; radii and deflections; earthwork; 
trackwork; etc. Contains 330 pages and 174 illustrations. 


Electrical Engineers’: Tables; chemistry; mechanics; 
electricity; electrical units, symbols and quantities; physical 
and electrical properties of metals and alloys; wire gauges; 
magnetism; dynamos and motors; armature winding; electri- 
cal batteries; alternating current apparatus; alternators; 
transformers; wattmeters; transmission; electric lamps; wiring; 
electric heating and welding; electromagnets; controllers;car 
wiring; etc. Contains 414 pages and 238 illustrations. 


Chemists’: Definitions and fundamental laws; atomic 
weights; pressure; volume and temperature of gases; weights 
and measures; specific gravity; hydrochloric-acid, nitric-acid, 
and sulphuric-acid solutions; solubilities of chemical com- 
pounds; heat measurement; qualitative analysis; special tests 
of acids; general table for analysis; classification of rare 
metals; the spectroscope; nitrogen; blowpiping; determina- 
tion of gold and silver ores; methods of assaying; composition 
of alloys; tables; antidotes of poisons, etc. Contains 332 
pages and 1 illustrations. 


Other Handbooks Now Ready 


Automobile Plumbers and Fitters’ 
Air Brake Poultryman’s 
Civil Engineer's Farmers 
Steam Engineer's Textile Worker's 
Telegraph and Business Man's 

Telephone Engineers’ Bookkeeper's 
Mariners’ Stenographers and Corres. 
Coal Miner’s Salesman's 
Concrete Engineer's Advertiser's 
Building Trades Window Trimmer’s 


International Textbook Co. 
Box 872-F, Scranton, Pa. 


Hand- 


22 books 


of Practical 
Information 


W HEN the boss asks a puzzling ques- 


tion—when an unusual piece of 

work comes along—THEN it pays 
to be able to put your finger on the exact 
rule, formula, or bit of information that 
holds the key to the situation. For it’s 
at these critical moments that the boss 
finds out who is “onto his job’—who is 
in line for promotion. 

No books in existence contain as much 
information in so small space as_ these 
I.C.S. Handbooks. One book is devoted 
to each trade or profession. They contain 
all the rules, formulas, and other data that 
you've got to have right off the bat. They 
are thoroughly indexed—any desired infor- 
mation can be located instantly. They have 
been compiled from the ‘Easy to Learn, 
Remember, and Apply Home-Study Courses’ 
of the International Correspondence Schools. 
Every fact and formula is clearly stated. 
They are indispensable helps to quicker 
and better work. Bound in silk cloth 
they retail regularly for $1.25 each. 


Special Offer 


For a limited time we will sell 
these regular $1.25 Handbooks, 
durably bound in silk cloth 
in a convenient pocket size, 
at a price for each Hand- 
book of only— 


50¢ 


Please Mention Popular Mechanics 
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This Valuable Book Z 


America’s foremost 
authority on Memory 
Training, Public Speak- 
ing, Self Expression, and 
Principal of the Dickson 
Memory School, Auditorium 
Building, Chicago. 


HE average person’s mind resembles a scrap-pile more than anything 
—heaped high with a vast miscellany of unrelated, unclassified, unin- 


dexed facts. To summon on the instant from this disordered pile a 
needed name, date, fact or circumstance is as uncertain a process as seeking in a big library 
for an unindexed book. A world of information in the storehouse of your mind is as valueless 
as undiscovered gold — if this accumulated wealth of thought is not systematically on tap. 


I will make your mind as well-ordered 
as a cross-indexed, classified file 


I will make you master of your mind's infinite and all loss of self-consciousness — with which 
ramifications instead of a victim of its dis- you address your colleagues in the business 
ordered details. My systematic course of and social world will also be a source of much 
pleasurable, interesting, concentrated daily able to eS = Melle feet when suddenly 
study for just a few weeks. As you progress Called on by your fellowmen at meetings or 
you will gueprise yourself continually by the assemblages of any sort— whereas you prob- 
facility of thought and speech which you ably gurgled foolishly — turned pink — then 
acquire. The added degree of confidence— white—and sat down— before. 


The Key to Success 


A good memory is as necessary to success as trained muscles are to the athlete. They are 
acquired in the same way: That is — through systematic exercise. A good memory means 
more than mental systematization. It means logical, forceful thinking that is the result of 
the well-ordered mind. It means positive control of self—and ability to influence others through 
the medium of mental domination. 

Now I have told you of some things that will make or mar your success — and al! of these 
factors are things within your own control. A little determination on your part, a little 
effort, a little scientifically directed training, and you rise "way above the mediocre to a 
position of success and satisfaction. 

Don’t condemn my method until I can explain it. There is more init than you think. Thousands 
have pronounced my training the turning point in their success. Write me personally if you 
want the details — or if more convenient—signing and mailing the coupon will do. After you 
get my plan is time to decide it is not meant for you—not before. Will you write me—now? 


—“How to Remember— FREE” 


Simply clip the coupon and mail it—or drop me a letter 
or postal now—just as itis most convenient for you. You 
will receive my booklet by return mail. Read this booklet 
carefully—then let me have your application by an early 
mail, If I receive it within ten days of the date of this 
offer I will mail you ade Luxe Edition copy of my hand- . 
somely-illustrated,richly-bound volume—free of charge. 


Send the Coupon or 
Postal Today 


Prof. Henry Dickson, Principal Dickson School 
of Memory, 705 Auditorium Bidg., Chicago, Ill. 
Send me free Booklet, ** How to Remember,”’ also 
full particulars how to obtain a free copy of Dick- 
son’s ** How to Speak in Public.”’ 


Street 


STaTe 
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This Book Will Teach You 
Practical 
Electricity 


Twenty chapters of plain, accurate, 
compact facts about electricity. Writ- 
ten in an easily understood style, it 
carries you from the fundamental prin- 
ciples to where you understand the 
designing, operation and care of adynamo or motor. It is 


As Good As A School 


for it contains questions and answers on each chapter that enables 
you to examine yourself and fix each subject in your mind as you go 
along. It tells all about wiring, batteries, lighting systems, and in 
fact every needful point in practical electricity. It contains one 
chapter on electric automobiles, their construction, care and opera- 
tion. Thousands have found it indispensable as 


A Handbook for Practical Men 


The tables, rules and formulas it contains are invaluable. It has a 
dictionary of 1500 electrical terms. No one can stump you if you 
have this book. 36,000 copies sold. 


Price $2.00 Per Cop 


and it’s sold to you on a money-back guarantee. Send 
today, with privilege of examination and return if not fully satis 


CLEVELAND ARMATURE WORKS 
4734 St. Clair Ave. N. E., CLEVELAND, OHIO 


Armatures and Fields wound — Commutators filled. 


1 can make a good penman of you at home dur- 
ing spaces time. Write for my free book “How to 

It contains speci- 
mens ona tells how others mastered penman- 
ship by my meth Your name will be ele- 
gantly written on a card if you enclose stamp. 


F. W. TAMBLYN, 418 Meyer Bldg., KANSAS CITY, MO. 


LEARN \WATCHMAKING 


ATHOME 


You can learn by our mod- 
ern and original system of 
instruction every part of the Watchmaker’s Trade 
at home as good or better than at a shop. You can 
earn money while learning and secure a well paying 
position or start in busiaess after completing our 
in demand and earn from $20 to Tnky 

sarticulars apply to the WSCORSIA OF 
MAKING, Stroh Bldg., MILWAUKEE, WIS. 


or go to any school to learn, or part with your hard earned 
dollars until you have read our valuable guide FIRST. It tells 
what you should PAY and what you should GET. Do not be 
deceived by schools, which claim everything and give you 
nothing. YOU CAN'T AFFORD TO SPEND ONE CENT 
TILL YOU GET OUR GUIDE. It costs nothing and may 
save you many dollars. Write now for this FREE book. 


PRACTICAL AUTO SCHOOL, 68 Beaver St., New York 


LEARN TO WRITE EARN $25 to $3100 
WEEK 
We can Th you by mail 


ow to increase your salary. BOOK MAILED FREE. 
1S €O., 112 Page Building, Chieago, or 150 Nassau St., New York 


EAR | $100 to $200 Monthly 
FREE $25 SHORTHAND 

er ndence course by doing a little work in your 

time. We epal re you for commercial, court 
rting positio All pay big salari Learn in a few 


THE SHORTHAND INSTITUTE OF AMERICA, 5212-34 Prairie Ave., CHICAGO 


LEARN WATCHMAKING 


and become independent. Good-paying positions secured. 
Easy to learn. _ Send for FREE CATALOG. 
ST. LOUIS WAT AK L, Dept. 5, ST. LOUIS, MO. 


BE A DETECTIVE 


Earn from $150.00 to $300.00 
per month; travel over the world. Write 
C.T. LUDWIG, 133 Westover Bldg., Kansas City, Mo. 
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SAVE LAUNDERING 
BY WEARING LINENE 
Linene Reversible Collars cost only 2 4 


cents apiece and can be worn both sides. 
They are finished to look just like linen, 
but are more flexible and less liable to 
soil. Prove them by wearing. 

10 Collars for 25 Cents at the stores, 
or by mail 30 Cents in U. S. stamps. 
SINGLE FREE SAMPLE BY MAIL 
State Size and Style 


REVERSIBLE COLLAR COMPANY 
Department U, BOSTON, MASS. 


A medallion 
HERE YOU ARE, BOYS A."si3i° 
Grandpa. Everyone will notice it on the lapel of 
your coat and try to get a closer look atit. All you 
have to do is press the bulb.— Foxy Grandpa will 
finish the job by squirting a fine stream of water 
over the inquisitive one. Will squirt 20 feet. Great- 
est joke out. Order one today and fool your 
friends. Price i5c. Foxy Grandpa and Hooligan 
both for 25c. 5 for 50c or 1 doz. for $1.00, A beau- 
tiful fountain pen free with every $1.00 order. 


AMERICAN SUPPLY CO., 918 Union St., St. Paul, Minn. 


sro drawing at home under Expert Faculty. 
We have successful students in every part of 
the world. Turn your Talent into mo: Our 
Students are filiing high salaried positions. q years 
successful teaching. Endorsed by high authorities. 
18 Courses in Commercial and Illustrative Drawing, 
JOvsHamesome! Teachers’ Normal and Applied Art, Profit or Culture. 

ART Thoroughly Residence 
Enroled Students 
.,Battle Creek, Mich, 


ae Boy His Own Toymaker 


an a boys’ book ever written. Tells how to make 
lephone, Magic Lantern, Boats, kites, 
mechanical toys, traps. tehing, tackle. 206 
¢ = 56 puraiea, Keller's Magic Ace 
warbler and. call all 
STERN PUZZLE Co., ST. PAUL, MINN, 


Vas Should 


Exercise 


vitality, endurance, nerves 

perfect physique. FR) 
BOOK, IOLDGICALY EXER- 
throws new light on the question 
of exercise, building internal strength, 
nervous energy, vital power, progressive 
exercise, the question of resistance, = 

‘ the germ question and disease, 
etc. Do you want ENERGY? Freedom 
from colds and illness? Then learn what 


doe only 10¢ 


days, with ten minutes per day. Just 

ask for the book. 4c. to cover postage. 
THE HENRY VICTOR SYSTEM 

Dept. 61, 14 and 16 Fourth Ave., New York 


|_| 
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The Man Who Can! 


There are but two kinds of men in the world—men who can and men who 
can’t. Men who can are trained and men who can’t are not. No matter what 
his occupation, you will find that the man who does things has been thoroughly 
trained in his particular line of work. Just —- him to the fellow who con- 
tinually ‘‘falls down”—he’s the man who can’t hold a good job because he failed to 
get the training he needs. 

Success today depends upon the am i ergy spend in fitting 
your life work. No matter ow are, if 
trained you will be held back—you will see other men promoted over your head—you will not get the 
money you would like to earn. Successful men may have no more brains than you, but they do 


have the one thing you lack—training. 
Resolve, then, to become specially trained. Decide pm 
to fit yourself for a trade or profession and make your 
in it. Remember, it all depends on you. If you have 
the determination to get ead, reasonable ability and 


Your Opportunity Coupon 


Mark the position you want a willingness to learn, training will start you on the road to 
and mail the coupon now success—a better job—bigger pay. 

a How you can become a trained man 
ea! 
and earn more money 
i The American School of Correspondence, an educational institu- 
+++-Arehitectural Draftsman ....Cert’f'dPublieAce’nt g tion chartered under the same laws as your state university, stands ready to 
o---Struetaral Draftsman +++-Auditor help you. It will train you, in your spare time and in your own home, in 
any branch of Engineering, Business or Law, or will prepare you for 
"Civil Engineer ior iF ire Ins. Adjuster entrance into any resident college. You can get the training you need with- 


-+..Surveyor .Fire Ins. Expert i out leaving home or giving up your work and the American School will 


¢1LMeekanieal Engineer :..iMoving Pieture Op’r ™ arrange for you to pay as best suits your needs. 
| _ Fill in and mail the coupon today—now. It’s the first step toward be- 
Boss coming trained man—a man who can. 


. . 


American Schoo 
of Correspondence. Chicago, USA 


This school has no connection with any other school using the name “American” 
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Saare 


Popular Mechanics Magazine 


WRITTEN SO YOU CAN UNDERSTAND IT 


Vol. 20 


DECEMBER, 1913 No. 6 


A Shipwreck with Many Unusual Features 


N the afternoon of October 1, 1913, 
the British three-masted sailing 
ship “Glenesslin” went ashore near 
Nehalem, on the Oregon coast, in 
a very heavy fog with all her cruis- 


ing sails set. Her officers and crew 
were taken ashore on a life line. 

To the landlubber the excellent pho- 
tograph of the wrecked “Glenesslin” 
reproduced herewith does not indicate 
her serious situation beyond the slight 
list to starboard which shows that she 
is resting on the bottom. But the fact 
is that the vessel is a total loss, her hull 
having been so badly damaged by sub- 
merged rocks that she can neither be 
floated again nor repaired where she 
lies. 

The “Glenesslin” is a type of vessel 
that comparatively few Americans of 
the present generation have ever seen. 
The old-fashioned square-rigged ship, 
of the type which made the American 
sailing packets of a century ago fa- 
mous throughout the seven seas for 


A British Ship Wrecked on the Oregon Coast in Daylight 


A 
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their speed and seaworthiness, has al- 
most disappeared from the “Western 
Ocean,” as seafaring men call the At- 
lantic. When a square-rigger does oc- 
casionally come into port at New York, 
Boston, or Baltimore it is an event 
worth chronicling on the first pages of 
the newspapers. In the Pacific trade 
the square-rigged ship is more com- 
mon and a score or more may often be 
seen at anchor at one time in San Fran- 
cisco Bay or any of the Puget Sound 
ports. Even here, however, the more 
easily handled schooner, often with 
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five or six masts rigged with fore-and- 
aft sails, is beginning to crowd out the 
square-rigged ship except on the trade- 
wind routes. 

When the “Glenesslin” struck she 
was carrying, as the photograph shows, 
her courses, topsails, topgallant sails, 
and royals. Under full sail she would 
also carry topgallant-royal sails, her 
topmasts being of unusual height. She 
carried no cargo at the time, being 
bound in ballast from Santos, Brazil, 
around the Horn to Portland, Ore., for 
a cargo of wheat. 


CRIPPLE DRIVES AUTO 
REGULARLY 
Although he lost his left arm, left 


leg, and right hand in a railway acci- 
dent a few years ago, a citizen of 


Ingenious Arrangement by Which Cripple 
Drives Auto 

Fresno, Cal., drives his car every day 
by an ingenious arrangement shown 
in the accompanying illustration. With 
one foot and the stump of his right 
arm he controls the automobile without 
difficulty, and is able to thread his way 
through the crowded streets to all in- 
tents as well as the next man. 


ROOF AS PLAYGROUND FOR 
EMPLOYES 


Utilizing the roof of their new build- 
ing as a playground and recreation 
spot for their employes, a Chicago con- 
cern located in the downtown district 
has solved a problem which confronts 
many large business houses. One sec- 
tion of the space set apart is fenced in 
with strong wire netting, heavily re- 
inforced. In this section the men and 
boys play indoor baseball. Next to 
this is a lounging room and smoker, 
merely a continuation, which is roofed 
over and furnished with plenty of com- 
fortable porch chairs and settees, and 
the room is made attractive with flower 
stands and palms. This lounge opens 
into the dining room. On the opposite 
side are rooms for the use of women 
employes, a library and rest room, and 
an emergency hospital. Opening from 
this section is another roof garden ex- 
clusively for women’s use. Here, amid 
flowers and palms, they may walk, rest 
or exercise and from the beautiful view 
of lake and city obtain relaxation from 
the office grind which is so largely the 
basis of “nerves.” 


@The heaviest railway construction 
ever undertaken in British Columbia 
is the 38-mile section of the Kettle 
Valley Railway from the Hope Range 
summit to Hope. This line, which in- 
cludes 12 tunnels, is estimated to cost 
$3,000,000. 
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Baseball and 
— Tennis Grounds on Roof 


= Promenade on Roof of City Block ~ — 
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KEROSENE-VAPOR LAMPS FOR 
U. S. LIGHTHOUSES 
A waporizing attachment that is in 


effect a kerosene carburetor is one of 
the essential features of the new kero- 


New Type of Kerosene-Vapor Lamp Used in 
nited States Lighthouse Service 
sene-vapor lamps of the United States 
lighthouse service. The first of these 
lamps to be installed, which is the one 
shown in the accompanying illustra- 
tion, is the near-range light of the Am- 
brose Channel in New York Harbor. 
In this lamp the kerosene, after being 
vaporized, is burned in a mantle sim- 
ilar to the ordinary gas mantle. This 
mantle, which is 4 in. high and 3 in. 
in diameter, has a candlepower of 
15,000. The kerosene is vaporized by 
applying heat to a small feed pipe that 
runs up the center of the lamp and sup- 
pliesithe fuel to the burner. As long 
as the lamp is burning this pipe is kept 
hot by the flame, a small portion of 
which is diverted for this purpose, and 
there is a constant supply of the kero- 
sene vapor. For starting the lamp, it 
is necessary to vaporize the fluid by 
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heating this pipe with a small alcohol 
burner, which is turned off as soon 
as the light is well started. The liquid 
kerosene is forced up to the vaporiz- 
ing tube by air under a pressure of 60 
Ib. to the square inch. 


TELEPHONE FROM HOLLAND 
TO ENGLAND 


A submarine telephone is to be laid 
between Holland and England. The 
cable will be 105 miles in length and 
the total expense is estimated at more 
than $3,000,000, which will be borne 
conjointly by the two countries. On 
the Holland side the starting point will 
probably be Westkapelle on the island 
of Walcheren. The English terminal 
has not yet been decided on. 


NEW FRENCH HYDROPLANE 
OF CURIOUS DESIGN 


Fifty horsepower developed in a gas- 
oline engine drives this French hydro- 
plane over the water at an amazing 
speed. Power is transmitted by chain 
drive to the air propeller, and the three 
pontoons, or floats, which form the 
“boat” draw but very little water. The 
rudder is placed a little to the rear of 
the front pontoon. 


Late Application of Air Propeller to Watercraft 
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CURVED GLASS IN SHOW WINDOWS 


Plain Window Shows Confusing Reflections 


A show window which renders ob- 
jects on display as clearly visible as 
though there were no glass at all has 
recently been installed in one of the 
big New York department stores. The 
new “shadow-box” window eliminates 
all reflection and thus avoids the com- 
mon and annoying fault in the ordi- 
nary display window which reflects 
sky, buildings, street traffic, etc., more 
brilliantly than it displays the mer- 
chandise the store offers for sale. The 
new type of window, which is pat- 
ented, is divided into an upper and a 
lower light, the latter extending to a 
height well above the head of a very 
tall person, and each glass is curved 
inward. The curve, which has been 
determined after careful study of op- 
tical laws, diverts the rays of light from 
the street, downward or upward, at an 
angle at which the diverted light rays 
strike a black plate which absorbs 
them. In the ordinary window on 
bright sunshiny days it is necessary to 
stand so close to the mirrorlike sur- 
face in order to see clearly the goods on 
display that one’s nose must flatten 
against the plate glass. Window 
dressers have been obliged to resort to 


Curved Window Reveals Interior Plainly 


expedients of various colored back- 
grounds, wide awnings, and interior 
illumination, with only partial success. 
In case of shops which wish to display 
their entire interiors, as piano and auto- 
mobile stores, the window-box §ar- 
rangement gives full range of vision, 
requiring no background. 


ENGINE COVERED WITH 
DEBRIS BY FLOOD 
Unprecedented rain caused a rapidly 
rising flood in Duck Creek, Ohio, and 
caught two trains of the Pennsylvania 
Railroad, extinguishing their fires and 


This Train had been Submerged by Flood in Ohio. 
The Engine was Struck by a Bridge Adrift 
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overwhelming them with water and 
floating debris. The photograph 
shown tells the story of the passenger 
train. The headlight was torn from 
the engine by a covered bridge which 
whirled down in the current. All the 
passengers and crew were rescued, and 
mail'matter, express, and most of the 
baggage escaped unhurt. The freight 
train was literally torn to pieces, the 
cars overthrown and scattered by the 
swift current. 


SELF-PROPELLED BARGES FOR 
INLAND WATERWAYS 


Barges of large capacity, driven by 
producer gas that is made on the ves- 
sel as needed, arethelatest development 
in freight transportation on inland wa- 
terways. A fleet of 15 such barges is 
now being built at the rate of one a 
month to convey coal over the 500 
miles of connected waterways between 
the coal fields of northern Alabama and 
New Orleans. These barges are said 
to be the first craft of their kind to be 
propelled by producer-gas engines. 
The route traversed by the barges com- 
prises the Black Warrior, Warrior, and 
Tombigbee Rivers in Alabama, Mo- 
bile Bay, Mississippi Sound off the 
coast of Mississippi, and Lake Borgne, 
Lake Borgne Canal and Mississippi 
River in Louisiana. The barges have 
a draft of 7 ft. when fully loaded, a 
draft that is safe and practicable over 
the entire route. 


ry 
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Each of the barges is of steel con- 
struction and similar in design to those 
in use on the canals of Holland. All 
are of the same dimensions, the length 
being 240 ft.; width on deck, 32 ft.; 
width at bottom, 28 ft., and depth of 
sides, 8 ft. The weight of each barge 
with its equipment is 240 tons and the 
cargo capacity 1,000 tons. Each barge 
is propelled by twin screws and makes 
a speed of about 7 miles an hour when 
fully loaded. The screws are driven at 
300 revolutions per mintue by two 75- 
hp. vertical producer-gas engines, the 
gas for which is supplied by a 150-hp. 
gas producer. The fuel used for the 
producer is what has heretofore been 
a waste coke from the ovens of the 
Birmingham district, which is secured, 
consequently, at a low price. Approx- 
imately 1 lb. of this fuel is required for 
each horsepower-hour. An auxiliary 
power plant consisting of a 9-hp. gaso- 
line engine supplies power for driving 
the pumps and a generator that fur- 
nishes current for electric lights and 
other purposes. 

A decided advantage of the self-pro- 
pelled barge is that it passes through 
a lock, of which there are many on the 
Warrior and- Tombigbee Rivers, in 
about 20 minutes, whereas more than 
an hour is required for a towed barge. 
The trip from the coal fields to New 
Orleans is made in 72 hours, and it is 
estimated that with 15 barges in serv- 
ice coal will be moved into New Or- 
leans at the rate of 50,000 tons a month. 
Added revenue will be derived by car- 
rying freight on the return trip to the 
coal fields. This is the largest maritime 
application of the gas producer so far. 


A 


Self-Propelled Barge Operating between New Orleans and the Coal Fields of Alabama 
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MARRIED COUPLE PLAN AND BUILD 
HOMEMADE HOUSE 


Sharing equally the hardest labor in- 
volved in excavating, in carrying and 
laying brick, in mixing and shaping 
concrete and in laying the heavy tiling 
on the roof, an enterprising teacher in 
a manual-training school 
near Pittsburgh and his g 
wife planned, built 
and decorated an 
eight-room 
briek 


Arts-and-Crafts House 
Built by Teacher and His Wife 
house, which is a model of convenience 
and of artistic designing. No outside 
help was employed save that a plumber 
and an electrician were called in to con- 
form to the building laws of the state. 
Every piece of furniture, from kitchen 
table to library chairs, was designed 
and made by the competent hands of 
this resourceful couple. The heavy 
chandeliers and candelabra, ornament- 
ed with massive brass domes, with 
large chains and with quaint border 
designs; the inlaid pieces of great ar- 
tistic value, and labor-saving devices 
in kitchen and laundry are their handi- 
work. Two years were spent in the 
building of this homemade house, and 
the result is a constant source of pleas- 
ure. The work was equally divided, 
for while the husband was the stronger 
and could do more work in a short 
time, the wife had all day to devote to 
her tasks, while he, being employed in 


the school, had only the hours before 
and after his work, and holidays. The 


total cost of the house was $3,500 and 
the lot cost $1,500. An offer of $10,000 
for the property has been refused, so 
that this industrious couple earned 
%5,000 in their spare time in two years, 
besides enjoying themselves. 


PRECOOLED FRUITS REACH 
DISTANT CITIES 


Under the supervision of the U. S. 
Department of Agriculture, definite re- 
sults have been obtained in precooling 
berries and other fruits which hereto- 
fore have shown marked deterioration 
when shipped long distances. Two 
methods have been tried, one in which 
the fruit was precooled from one to 
three days in a warehouse, under con- 
ditions which are familiar in ordinary 
cold-storage plants, and in the other 
method the fruit was first packed in 
refrigerator cars, and then cooled from 
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SPECTACULAR COLLAPSE OF 
FAMOUS FRENCH BRIDGE 


A bridge spanning the river Loire, 
at Nantes, France, and known since its 
construction, in 1779, as the “accursed” 
bridge, collapsed completely last sum- 
mer, leaving only the street-car tracks 
and service cables suspended above the 
river. No life was lost in the accident. 
The bridge, which was of stone ma- 
sonry, was reconstructed in 1841. For 
some time previous to the collapse the 
bridge had been closed to traffic, large 
cracks showing. The peculiar name 
given to the bridge was due to the high 
feeling which ensued when its cost was 

laid upon neigh- 


Bridge Across the River 
Loire Closed to Traffic, 
Large Cracks Showing 


24 to 72 hours be- 
fore shipment, by 
blowing chilled 
air through the 
cars with fan and 
exhaust. Small 
fruits, such as ber- 
ries and un- 
wrapped peaches, 
gave good results 
when loaded in 
cars before pre- 
cooling, but or- 
anges, lemons, and 


boring merchants. 


Panama Canal 
equipment, includ- 
ing drills, steam 
shovels, dredges, 
dump cars, loco- 
motives, etc., hav- 
ing an estimated 
total value of $25,- 
000,000, is to be 
sold at public auc- 
tion by the gov- 
ernment as soon 
as the work at the 
Isthmus fin- 
ished. 


Courtesy L’ Llustration 


apples, especially Fall of the Last Pier 


when wrapped in 
paper, are _ best 
handled by being 
treated in precool- 
ing rooms in the 
warehouse before loading into cars. 
After loading, both large and small 
fruits are handled exactly in the same 
way as the ordinary refrigerator ship- 
ment of perishable freight, being iced 
at regular icing stations, but taking 
appreciably less ice than usual ship- 
ments. On arrival at eastern markets, 
the fruit showed greatly reduced de- 
terioration, the loss being about one- 
half that sustained under old shipping 
conditions. 


After the Collapse: Street- 
Car Tracks, Electric 
Cables and Water Pipes 
Connect the Two Sides 
of the River 
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Burning of an Ocean Liner Staged for the “Movies” 


MOTION PICTURE REPRESENTS 
BURNING SHIP 


Plenty of life and action is secured 
by the wide-awake makers of films for 
the “movies.” Here is represented the 
production of a sensational film, “Fire 
on an Ocean Liner.” The scene shows 
a fire in a boiler room, a realistic copy 
of that of a large steamer. Flames rise 
in great volume, smoke pours in tor- 
rents, the firemen fight frantically, and 
all the time the vessel rocks in the 
struggle of the storm. The picture 
shows how the illusion is produced. 
The section is mounted on huge rock- 
ers, and is set in motion by workmen 
on either side. 


MAGAZINE FLEXER SOLVES 
PROBLEMS AT LOW COST 


Two big problems that have con- 
fronted printers and bookbinders are 
promised a successful solution in a 
flexing machine recently patented. 
One of these problems is to secure a 
flat-opening book that does not involve 
the expense of sewing, and the other 
is to produce a book of coated paper 
that is free from the danger of tearing 
apart between sections. This new 


flexing machine is designed to work in 
unison with folding machines and with 
presses which deliver folded sections. 
The flexer receives the folded section, 
carries it through the open jaws of a 
pair of grippers until the back of the 
section meets an adjustable stop, when 
the grippers close and carry the sec- 
tion over rollers which bend the sec- 
tion in a line parallel with the closed 
back. On the return trip over the 
rollers, the section is again bent in the 
same place but in the opposite direc- 
tion and is then discharged into a 
stacking box. At the point where the 


Machine Which Makes Flat-Opening Book 

Possible at Low Cost 
section is bent it sustains a permanent 
flex, and when the sections are gath- 
ered and bound by wire side stitching, 
the book opens flat in the reader’s hand, 
the pages falling readily to right or 
left as desired. 
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NITROGLYCERIN 
_CRUMPLED THIS 
PIPE 


Extraordinary tough- 
ness in a Bessemer-steel 
casing, used in drilling 
an oil well at Gore, Ohio, 
was demonstrated when 
a length was left by ac- 
cident in the bore, into 
which 170 qt. of nitro- 
glycerin had been placed 
for a shot. It was de- 
cided to fire the shot 
anyway, in the belief the 
explosion would force 
the casing out. It was 
not driven out, however, 
but stuck about 1,500 ft. 
from the surface, and 
was later pulled out by 
getting a bell socket 
over it. The casing 
joint, originally 18 ft. in 
length, was found 
crumpled and crushed 
by the force of the ex- 
plosion, but not frac- 
tured. It was reduced 
to 8 ft. in length, twisted, 
distorted, and crushed, 
but unbroken. 


BARGES DRIVEN BY 
AERIAL PRO- 
PELLERS 


One of the latest uses 
of the aerial propeller is 
that of driving barges in 
small canals and rivers 
where, by reason of the 
slight depth, the marine 
propeller is uneconom- 
ical and often impracti- 
cable. The efficiency of 
the aerial propeller at 
high speeds has appar- 
ently been proved, the 
greatest speed that has 
yet been made on water, 
55.8 miles an hour, hav- 
ing been attained by the 
use of such a propeller 


worked by a motor of only 82 hp. A 
marine propeller working in shallow 
water loses much of its efficiency and 
recent British experiments indicate 
that the problem of navigating econom- 
ically the small canal or river may be 
solved by the use of the aerial pro- 
peller. In waterways that are ob- 
structed by weeds the aerial propeller 
also appears to solve what has hereto- 
fore been a difficult problem. It is 
now easy to build an aerial propeller 
that will give a thrust of 250 lb. when 
driven by a 16-hp. motor. This is 
sufficient to drive at a speed of 4 miles 
an hour a barge loaded with 30 or 
40 tons and towing an additional barge 
of equal weight and lading. The oper- 
ating cost is only about half that of 
horse-towed barges. 


EXCAVATION FOR THE GREAT 
ARROWROCK DAM 


The Arrowrock dam, being built by 
the United States Reclamation Service 
for irrigation storage purposes, is lo- 
cated 20 miles from Boise, and will be 
350 ft. high, one of the highest dams in 
the world. From 60 to 80 ft. below the 
river bed lies the granite bedrock upon 
which the foundation of this huge wall 
of reinforced concrete is to be erected. 
The width of the canyon at the river 
bed is about 200 ft., and the thickness 
of the dam at the bottom will be about 
240 ft. Since floods of varying magni- 
tude occur at somewhat regular periods 
in the year, the building of this dam 
presented difficulties of moment. It 
was finally decided to build diversion 
works to take care of about 20,000 cu. 
ft. of flow per second, and build first a 
section of the dam only 100 ft high. 
Thus it was not necessary to complete 
all the excavation at once, the plan 
being to finish the work in sections 
between flood periods. Bedrock was 
first reached October 18, 1912, excava- 
tion amounting to 170,000 cu. yd. being 
completed and concrete brought up to 
its full height April 15, 1913, well in 
advance of the spring floods. Some 
five years’ more work remains to be 
done. 
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Excavation at Arrowrock Dam, 
Looking Downstream 


First Section Nearin 


Completion. 
This Portion Only 


0 Ft. High 


fo 


Handling Excavation 
Material for Loading on Cars 
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POST-CLIMBING DEVICE 
WITHOUT SPIKES 


A friction post-climbing apparatus 
to take the place of the usual line- 
men’s spikes has been invented in 
England. It is safer 
than spikes, does not 
deface the posts, and 
with it a metal post 
as well as a wooden 
one can be climbed. 
Two clamps, one with 
toe holds for the feet 
and the other with 
handles and a strap to 
go around the body, 


Near View 
| of Post Climber 


This Man is Standing on One of the New Post 
Climbers Clinging to an Iron Lamp-Post 
are used in the outfit; and each clamp, 
consisting of two semicircular steel 
straps, bolted to an extension arm, is 
constructed so that weight applied to 
the end of the extension arm causes 
the straps to grip the post, as is shown 
in the picture of the man on a lamp- 
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post. When the weight is removed, 
the clamp slides easily on the post. 
With this apparatus a lineman goes 
up a post like a measuring worm, 
moving one clamp while his weight is 
on the other and taking upward Steps 
2 ft. long. The outfit will support 
two tons and the heavier the man, the 
better it holds. Two screws must be 
adjusted to fasten the clamps about the 
post. 


ROMAN ROOM FOR TEACHING 
LATIN 

Believing that pupils will more 
quickly learn Latin, the language of 
the ancient Romans, when reciting in 
a room modeled after the principal 
room in the house of a Roman family, 
the school board has fitted up such 
a room in the Hollywood High School, 
los Angeles, a picture of which is 
shown. Interest in the study of Latin 
is increased by a sense of reality re- 
garding the Romans, and their lan- 
guage seems alive and not dead when 
one thinks of it being spoken by hu- 
man beings like ourselves. The sig- 
nificance of each object is explained, 
and a feature is a great banquet given 
by each class in the Roman style, at 
which the toga is adopted as the dress, 
and the viands are served after the 
manner of the ancients. 


Los Angeles High School Has Roman Room for Teaching Latin 


| 
| 


POPULAR MECHANICS 783 


NEW SYSTEM OF COOLING 
REFRIGERATOR CARS 


Refrigeration methods in use by rail- 
ways do not measure up in efficiency 
to those adopted by ship owners. Re- 
frigerator cars in which 


GREAT STEEL VIADUCT IN 
CANADA A MILE LONG 
-Big things are being done in Canada 


along the line of the Canadian Pacific, 
and one which will interest engineers 


beef is transported 
rarely maintain an even 
temperature and meat 
reaches the market 
often in poor condi- 
tion. A new type of 
refrigerator car has 
been built under Eng- 
lish patents which, it 
appears, accomplishes 
relatively the same re- 
sults as found on ocean KH 
liners equipped for 
handling frozen beef. 
The system has been 
tried out on the gov- 
ernment railways in 
France successfully. 


\ 
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The car, of the ordinary : 
refrigerator type, is 
heavily insulated with os 
cork, the insulation be- \ 4, 
ing carried all around 
the car. Two specially 
constructed and ar- 
ranged tanks with 
siphon pipes are fitted, \ 7 
one in each end of the ; 
car, these being 
charged with a cheap 
and simple refrigerat- 
ing mixture, and this | 
simple equipment af- |j 
fords such satisfactory 
refrigeration that the 
temperature as record- 
ed by. automatic de- 
vices in the car at the 


: 
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end of a long journey 
shows that a practically 
steady temperature is maintained 
throughout. In a recent test not only 
did the thermometer show a steady 
and even temperature of 33 deg., but 
the consumption of ice was only 350 
Ib., as against 600 Ib. in an ordinary 
refrigerator car loaded exactly the 
same, and attached to the same train. 


One of the Longest and Highest Steel Viaducts in the World 


everywhere is seen west of Lethbridge 
City, Alberta, where 20 old wooden 
bridges across the Belly and Old Man 
Rivers have been replaced by two steel 
viaducts. One is 99 ft. over a mile in 
length, and has a maximum height of 
314 ft. above the bed of the river. The 
other is 1,900 ft. long and 146 ft. high. 
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It required 645 cars to transport the 
steel used in the construction of these 
viaducts, and the cost was over $2,000,- 
000. In spite of the fact that the work 
was hazardous, owing to the great 
height of the structures, and the ex- 
treme length, only one life was lost 
during the building. 


MAKING CEMENT IN THE 
PHILIPPINES 


A corporation has been formed for 
the manufacture of cement in the Phil- 
ippines, and a large plant is being built 
in the province of Rizal, where huge 
deposits of limestone and silica have 
been found. The machinery, of Ger- 
man type, will produce 1,000 bbl. of 
cement a day, and samples submitted 
test up to a high standard. The manu- 
facture of cement in the Philippines 
will save not only ocean freights, but 
a duty of $1.60 per metric ton on non- 
American cement. 


FRENCH INVENT LAMP TO 
PENETRATE FOG 


Experiments with a new fog-pene- 
trating lamp have been conducted re- 
cently in France. The new lamp is 
an ordinary incandescent light, in 
front of which is placed a glass screen, 
giving the rays a greenish-yellow light. 
In addition, a silvered reflector behind 
the lamp throws out, beside the light 
rays, enough heat to prevent moisture 
from collecting on the screen. 


AUTOMOBILING BY RAIL 


A rebuilt automobile, with wheels 
adapted to use on narrow-gauge track, 
is in operation in California, making 
the 70-mile round trip between Caldor 
and Diamond Springs in two and a 
half hours. A more convenient and 
comfortable observation car for use in 
a country where the scenery is a big 
asset, it would be hard to imagine. 


A California Car Line Uses Auto with Ordinary Car Wheels as “Train” 
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Huge Girder Handled by Derrick Car Designed for about Half Its Weight 


HOISTING LARGE GIRDER 
UNDER DIFFICULTIES 


Railway-bridge building presents 
some problems which must be over- 
come by rough and ready methods. 
An interurban line in Wisconsin was 
confronted by the necessity of using 
a small derrick car for swinging a 
steel girder, 103 ft. long and weighing 
36 tons. The boom on the derrick 
car was too short to handle the girder, 
but a counterweight of 15 tons was put 
on to balance it. The derrick car was 
designed for 20-ton capacity, but stood 
the overload, although a special boom 
was designed for the extra load. 


INCREASING USE OF OXYGEN 
AND HYDROGEN 


Since the introduction of the modern 
practice of autogenous welding, the 
consumption of oxygen has increased 
enormously. It is estimated that in 
Germany alone for this year 370,000,000 
cu. ft. have already been consumed. A 
large portion of this oxygen is made by 
the electrolytic decomposition of wa- 
ter, and there are enormous quantities 
of hydrogen made at the same time. 
A few years ago there was difficulty 
in disposing of this hydrogen, but at 
the present time it is used in glass 
blowing, in balloons, and in the incan- 


descent-lamp industry. New uses have 
been found for it and now there are 
several industries which utilize large 
quantities. Among its recent uses is 
the application in the soap industry for 
hardening or hydrogenating oils. Sev- 
eral soap plants in England, Belgium, 
Japan, and Australia have installed ad- 
ditions for the production of hydrogen 
for hardening palm oil. 


GLOWING ELECTRIC FIRE 
WITH REFLECTOR 


English electric-cooking and heating 
devices have an individuality distin- 
guishing them from the manufactures 
of other coun- 
tries. The elec- 
tric fire, shown 
in the illustra- 
tion, contains an 
880-watt heating 
element carried 
in an aluminum 
or copper re- 
flector with a 
polished-brass stand. The heating ele- 
ment, which can be replaced in one 
piece, consists of a special-alloy re- 
sistance wound in the open slots of a 
circular base composed of highly re- 
fractory fire clay, which quickly be- 
comes red hot, presenting a cheerful 
appearance and throwing off great 
heat. 
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FACE OF ROCK CLIFF BLOWN OFF WITH DYNAMITE 


Bringing down from 75,000 to 100,- charges are fired simultaneously and 
000 tons of rock with a single blast of | the explosive force is so great that the 
dynamite is the method of quarrying entire face of the cliff is blown off. 
used at the cement-rock quarries at mein 
Martin’s Creek, Pa. The face of the VENEERED FLOORS NOW A 
cliff is 170 ft. high, and the rock was 
formerly taken down in benches. The THREE-PLY JOB 
method now used is to bore 6-in. holes Veneered flooring, which has be- 
down the face of the cliff from top to 4 come a vogue since the introduc- 
bottom. These are charged with dyna- rf tion of rotary veneer, has 
mite, a total of 1014 tons of the progressed to the point 
- explosive being used. All the where heavy veneer or thin 
resawed lumber is used for 
the first back and is cross- 
banded with rotary-cut ve- 
neer, on top of which is laid 
the floor proper, the whole 
being glued together in 
patterns, then fastened 
with nails to the sub- 
floor. This gives ex- 
cellent results. The use 
of the rotary-sawed ve- 
neer for borders has 
increased considerably 
in the past few years. 
The blocks which are 
used for paving in the 
fields of parquetry are 


Firing a 104-Ton Charge of a} 
Dynamite. Below, Effect 
of the Explosion: Over 
75,000 Tons of Rock 
Blown from the £5 
Face of the Cliff 
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held together with thin canvas or scrim 
on the back. ‘There is a tendency to 
use, in some cases, a floor of very thin 
hardwood slats which unroll on top 
of a regulation floor, with perhaps some 
deadening felt or prepared paper be- 
tween. but the best and most sub- 
stantial use of rotary-cut veneer is in 
backing up border work and fancy 
floors laid in block pattern. 


PIN THRUST THROUGH HAND 
WITHOUT PAIN 


Stick pins usually hurt when thrust 
through one’s hand, but here is a case 
where a young man submitted to this 
test before a class in a southern col- 
lege, and declared he felt no pain. 


Hand Pierced with Scarf Pin 


Abnormal freedom from pain is not so 
unusual, but a photograph of such a 
test is interesting. Eyewitnesses state 
that it required a good hard pull to 
remove the pin, and that no blood 
followed the extraction, nor did any 
soreness result. 


PLUNGING AUTOS SOMER- 
SAULT IN MID-AIR 


These two automobiles were drawn 
up to the top of the tower to the right 
of the picture and held in position by a 
trap. The cars when in position are 4 
it. apart. When all is ready, the trap 
is sprung and both machines shoot 
down the chute at 100 miles an hour. 
One makes three complete somersaults 
before striking the platform, and the 
second car shoots through underneath, 
while the first auto is whirling in the 
air. There is a driver in each car, but 


Copyrighted by F. C. McLain 
Autos Chasing Each Other through the Air 


they are seated so low they do not 
show in the picture. This protects 
them from injury when the cars over- 
turn, as they sometimes do. 


DECORATED MOTORCYCLE IS 
FEATURE OF PARADE 


The decorative possibilities of the 
motorcycle were shown in a recent 
floral parade in Portland, Oregon, 


A Floral Bower on 


Motorcycle in 


when citizens vied with each other to 
display gaily decorated vehicles. The 
machine shown in the picture attracted 
favorable attention. 
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STEEPLE JACK SAVES COST 
OF SCAFFOLDING 


Using two loops of half-inch rope, 
Edmond von Kaenel, a Chicago steeple 
jack, scales cop- 
per - cable light- 
ning rods, flag 
poles and such 
airy supports, 
and draws up 
his ropes, hooks 
and other appa- 
ratus to enable 
him to paint, re- 
pair or con- 
struct, as the na- 
ture of the job 
demands. The 
old way was to 
build a scaffold- 
ing of timber, a 
long, laborious 
and _ expensive 
process, the cost 
of which was out 
of all proportion to the work to be ac- 
complished. The ropes used in this 
plan are spliced into a large and a 
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the support and the steeple jack sits 
in the larger loop, and places another 
and similar rope as far above him as 
he can conveniently reach. He then 
stands in the lower loop, and climbs 
up, releasing the lower loop as soon as 
he leaves it, and again raises it to a 
higher position. This is repeated al- 
ternately until’ he scales the summit. 


FRENCH CRUISERS BUILT 
WITH FOUR-GUN TURRETS 


With five battleships under construc- 
tion, French naval designers have in- 
augurated a new system of gun dispo- 
sition which has given rise to much 
discussion among experts. It is the 
four-gun turret. The heavy armament 
will consist of twelve 13%%-in. guns in 
three turrets, which can be turned 
within a total arc of 280 deg. In addi- 
tion to these heavy guns there will be 
twenty-four 514-in. guns, so that the 
total amount of metal thrown will be 
enormous. The four-gun turret weighs 
only about one and one-half times as 
much as the two-gun turret, and there 
is considerable economy in this type of 
construction. These vessels will have 
a displacement of 27,700 tons and will 
be equipped with both turbine and re- 
ciprocating engines, the turbines to be 
used for high-speed travel and the lat- 


French 
Dread- 
nought 
with Four 
a Big Guns 
————_ in Each 


Turret 


smaller loop, the large end is then 
thrust through the smaller loop around 


ter for usual conditions. Hence an 


additional economy in coal. 
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FIREPROOF CELLULOID USED 
IN AUTOMOBILES 


Fireproof celluloid, which was in- 
vented in Germany some time ago, is 
finding many new uses in the auto- 
mobile industry as a 
substitute for glass. 
Windshields and win- 
dows of glass in auto- 
mobiles have always 
been a serious source 
of danger in case of ac- 
cident, but no substi- 
tute could be found ex- 
cept celluloid, which 
could be used only to 
a limited extent on ac- 
count of its inflamma- 
bility. A lighted cigar 
might explode one win- 
dow with sufficient 
heat to ignite the others 
and surround the car 
with flame. Fireproof 
celluloid has proved 
to be not only a safer 
substitute, but a better 
one on account of its 
toughness. Made in 
plates ranging from .06 
to .08 in. in thickness 
it can be used in motor 
cabs without any dan- 
ger of breakage, and 
sheets as large as 100 
sq. ft. can be manufac- 
tured. It is softer and 
more leathery than cel- 
luloid and can be bent, rolled, or sewed 
into the material of an automobile top. 
It is not only transparent, but is not 
turned yellow by the sunlight, as is 
the case with celluloid. 


Lens for Hawaiian 
Lighthouse Which 
will Throw a Beam 
of 940,000 Cp. 
for a Distance 
of 40 Miles 


@The enormous development that has 
taken place in motor cars in recent 
years is indicated by the statement, 
made on apparently good authority, 
that the aggregate horsepower devel- 
oped by all the motor engines in the 
United States is greater than that gen- 
erated by all the commercial steam- 
power plants in the country. 
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HAWAIIAN LIGHTHOUSE TO 
HAVE POWERFUL LENS 


A lighthouse nearing completion at 
the extreme western point of the Ha- 
waiian Islands is to be equipped with 


one of the largest revolving lenses ever 


built. This lens, shown in the accom- 
panying illustration in comparison with 
a 6-ft. man, weighs four tons and is 
about 12 ft. high. It was constructed 
in France at a cost of $12,000: Hun- 
dreds of glass prisms accurately cut 
and polished were used, and these are 
so fitted into the metal frame’ as ‘to 
concentrate the light from the central 
lamp into two powerful beams which 
come into view every 10 seconds as 
the lens revolves on its mercury float. 
The light will be of 940,000 cp. and will 
be visible at a distance of 40 miles. 
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WIDENING BRIDGE WITH CONCRETE 


When a railway decided 
to increase its main line to 
four tracks, it was confront- 
ed with the serious problem 
of widening its two-track 
stone _ bridges. Concrete 
solved this problem as it has 


old stone bridge was con- 
verted into a modern four- 
track structure by building a 
reinforced-concrete exten- 
sion on each side of the old 
bridge, forming a strong and 
handsome viaduct. 


solved many others. The 


Old Stone Bridge Converted into Modern Structure with Concrete 


INGENIOUS ARRANGEMENT 
FOR LOADING STONE 


An ingenious arrangement is in use 
at a New Jersey stone-crushing plant 
for conveying the stone from the 
crusher to the railroad track and load- 
ing it into the cars. 
The crusher is lo- 


Lower Incline Where 

Stone is Dumped 

into Railroad Car | 
for Shipment 


cated some distance from the track at 
an elevation considerably above the 
top of a car standing on the railroad 
track. This situation is taken advan- 
tage of for conveying the stone to the 
loading point without the use of power 
of any kind. A sharp incline leads 
down from the crusher to the level of 
the track and an incline with a smaller 
rise lifts the stone car to such a height 
that the stone may be dumped into the 
railroad car. After leaving the crusher, 
a loaded car gains enough momentum 
not only to mount the incline at the 
lower end, but to pull an empty car 
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on a parallel track up to the crusher. 
The two cars are connected by means 
of a cable that runs through pulleys 
at the crusher. : 


SAFE HOUSING OF MILITARY 
DIRIGIBLES 


A series of hangars arranged radially 
around a central turntable much after 
the fashion of a railroad roundhouse is 
one of the plans proposed by an expert 
of the British army for housing mili- 
tary dirigibles. Since it is probable 
.that the hangars for aircraft will be one 
of the principal points of aerial attack 
in future wars, it is proposed to make 
these hangars bomb-proof and to cover 
them with earth in such a way as to 
make them as inconspicuous as possi- 
ble. A dirigible would face the wind 
in lighting on the turntable, and would 
then be turned and hauled into the 
proper hangar by an electric car oper- 
ating on a railroad track, while the en- 
trances to the shelters would be pro- 
tected from cross winds by means of 
side walls. In leaving the shelter, a 
dirigible would either be hauled back 
to the turntable, or would go out 
through an opening at the rear of the 
hangar, if the direction of the wind per- 
mitted. With the present range of 
action of airships of the rigid type, lo- 
cations sheltered from the gun fire of 
an enemy’s fleet would be entirely prac- 
ticable even with an airship fleet de- 
signed to act as an auxiliary to the 
coast defenses. 


ARTIFICIAL LAVA FOR 
INSULATION 


A method of making an insulating 
material known as “artificial lava” was 
recently patented. Talcum with a bind- 
ing material of magnesium silicate is 
put under high pressure and simulta- 
neously heated until it melts. At a 
temperature of 1,832 deg. F., the mass 
is pressed into the desired shape. On 
cooling, it is a nonconductor, and with- 
stands high temperatures as well as 
natural lava. 
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SAVING DECAYED WOODEN 
POLES 
Concrete reinforcement of decayed 


telephone and telegraph poles is com- 
ing into use as a means of saving and 


Concrete Repair of Tele pose Pole: 1, Reinforce- 
ment; 2, enerete Fille 3, Completed Repair ; 
4, T he Repair is Sarteste Than Pole 
utilizing old poles instead of replacing 
them with new ones. As the first de- 
cay in a wooden pole usually appears 
at the point where the pole enters the 
ground, the strengthening process is 
concerned with only a short section 
just above and below the ground’s sur- 
face. When this decayed section has 
been reinforced, the pole is as good as 
new. The method employed consists 
in setting steel rods to tie together 
the sound portions above and below 
the decayed section and molding a 
collar of reinforced concrete about 
them. The work can be done without 
a transfer of wires or crossarms, and 
only a small excavation about the pole 

is necessary. 
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NEW SCALES FOR WEIGHING 
MONEY 
Bankers and bank examiners, who 


have occasion to weigh money in bulk, 
find in a new money scale a device 


Automatic 
Scale for Use 
of Bankers 
in Weighing 
Gold and 
Silver Coin 


which saves time and gives them as- 
surance of precision, enabling them to 
calculate money values of gold and sil- 
ver coin rapidly and with exactness. 


The illustration shows the standard 
scale with a banker’s chart showing 
troy and avoirdupois weights, and, in 
addition, denominations in gold and 
silver coins. Thus the bulk weight of 
silver, for example, may be obtained, 
and by separating the coins by denom- 
inations, the correct money value of a 
given weight indicated at once. 


SPEED LIMIT OF LONDON 
MOTOR BUSSES 


London’s attempt to limit the speed 
of motor omnibuses to 12 miles an hour 
has proved impracticable. When they 
are geared for a maximum speed of 
12 miles on a level road, they have no 
reserve, it has been found, for climb- 
ing hills or getting out of tight places, 
and traffic is consequently impeded. 
As a motor omnibus with a full load 
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cannot go faster than 16 to 18 miles 
an hour and ordinarily stops in its 
own length, 23 ft., a speed limit on the 
gear is not considered necessary. In 
emergencies, a bus can stop within 14 
or 17 ft., a shorter distance than is re- 
quired by a tramcar traveling at a 
speed of 12 miles an hour. The only 
safety measure suggested as a substi- 
tute for a speed limit is some kind of a 
fender. 


NOVEL REVERSING DEVICE 
FOR MOTORBOAT 


One of the prize winners in the re- 
cent motorboat races at Toledo, Ohio, 
was equipped with a unique reversing 
device that appeared to work satisfac- 
torily and eliminated entirely the ne- 
cessity for reversing gear on the pro- 
peller shaft. This boat carried two 
aeroplane motors placed one ahead of 
the other. At the stern of the boat 
was a peculiar dish-shaped device 
hinged to the transom, with controll- 
ing apparatus so that it could be read- 
ily raised and lowered. When this 
disk is lowered into the water, it comes 
directly aft of the propeller. The disk 


New Reversing Device does Aww with Necessity for 
Reversing Gear on Propeller Shaft of Motorboat 


causes the water to react against the 
propeller in such a way that the boat 
is propelled slowly backward. 
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CATHEDRAL TOWERS ROOFED 
WITH SHELLS 


The glint of the sun shining on the 


towers of the Cathedral of Panama 
can be seen far out at sea. The peaked 
tops of the cathedral’s twin towers are 
roofed with glistening pearl shells set 
in red cement with their shiny inside 
surfaces turned toward the sun. The 
shells are not placed haphazard on the 
roof, but arranged in concentric circles 
and geometrical figures. A century 
and a half ago when the cathedral was 
built, the stream 

| of wealth which 

} the pearl fisheries 

of South America 
were sending 
across the isthmus 
suggested the 
use of pearl 
shells on the 
towers. The 
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brilliant effect was in accord with 
the other lavish decorations of the 
structure which was built with the pri- 
vate funds of the bishop. 


{ 


The Cathedral of Panama Whose Towers are Roofed with Glistening Pearl Shells 
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COMMENT»*?REVIEW 


F a “ Titanic” sank every week in the year the horror of even so 
terrible an event would shortly lose its force, save only for imme- 
diate relatives and friends. What happens constantly we grow to 
regard as more or less inevitable. Scarcely a day 
passes without motor vehicles killing one or more 
Indifference | persons in each of our large cities. The small space 
to devoted to these accidents in daily papers merely 
Danger reflects the apathy which prevails among their readers. 
When the first few airmen lost their lives, whether 
here or abroad, columns were devoted to each event, 
with full description of the struggle in the air and minutest details of 
what followed. Your evening paper tonight may devote perhaps four 
or five lines to record the death of one or two aviation-corps officers. 
The local press will devote space to the accident, but only because it 
was strictly home news. 

This complacent or at least indifferent view of what passes as 
inevitable goes on for a time, until conditions become so bad that some- 
body wakes up and calls on everybody to stop and view the awful 
wreck. Then there is a chance to improve or remedy things. 


A YOUNG nation, like a young person, is apt to value human life 

lightly, at least to the extent of needless, and often reckless, 
exposure to danger. Important city offices have been used as rewards 
for political activity, with perhaps the one general 
7 exception of selecting a fireman for chief of the fire 
Training department. Everybody seemed agreed that when 
Health fires burn up buildings there is a real, monetary loss; 
Officers but until recent years there has been a certain indif- 
ference regarding the chief of the health department: 
a branch which can lose more lives in 10 days than 
would perish in all the fires in 10 years. 

Cities of the first class are able to pay enough to command a 
doctor of ability in his profession, yet it has not always followed that 
a good physician was also as capable an executive. Of the two quali- 
fications the executive is really the more important. It is interesting 
therefore to consider the announcement from Harvard University of the 
opening of a specialized school for the express purpose of training young 
men for the useful and important office of health officer. The graduates 
will receive the degree of C. P. H.—Certificate of Public Health—and 
be fitted to occupy such positions as health officers, members of boards 
of health, secretaries and inspectors. Instruction will be on the 
broadest lines, including generous laboratory work and lectures by 
officials from national, state and city health departments. Students are 
urged, but not required, to take the degree of M. D. before entering the 
School for Health Officers. To the ambitious young man who is not 
afraid of work, the profession offers an honored position, the reward 


which comes to those who are specially useful to society, and a very 
fair remuneration. 
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Tal ITH the finding of a vast stretch of land within the Arctic circle 

to the north of Siberia comes the announcement that this 
marks the last great discovery of new land. 

i It is true that some years ago a very belligerent 


gentleman was credited with tears because there 

Has were no more worlds to conquer, and that since his 

Discovery day such incidents as the discovery of North and South 

Ended? America, and other places, have transpired. However, 

it looks as though the geographers really were right 

this time, for however much we explore the little known 

wilds of Africa, South America, Asia and Australia, our increasing 

knowledge of those places cannot enlarge the boundary line that 
separates the land from the sea. 

Jules Verne was a scientific man, and many regard his fiction 
stories of submarine and aerial flight——-which at the time they were 
published seemed wild dreams—as a serious prediction of what he 
believed would be accomplished. As a matter of fact he did live to 
see the submarine an accepted arm of two navies, and the Wrights 
were well advanced toward success before he died. There remains 
his “Trip to the Moon ” which seems absolutely impossible of accom- 
plishment. Nevertheless there are scientific men who dare to reach 
out into space and chart a pathway to other worlds. One of these, M. 
Ernest Archdeacon, who ranks among the foremost authorities in 
France on aviation, predicts our present aviation machines, which at 
best could not encircle the earth in less than eight days, will be 
abandoned for air craft which will girdle the globe in 66 minutes. 
“All the peoples of the earth will then form a sole and single nation.” 

Man, insatiable in his ambition, is contemplating interplanetary 
flight, and M. Esnault Pelterie believes the vehicle will be a self- 
propelled rocket (Verne again) with a speed of seven miles a second, 
which is estimated to be sufficient velocity to carry the projectile 
beyond the zone of terrestrial attraction. At this rate the moon would 
be reached in less than ten hours——assuming, of course, the vehicle 
was not melted long before by the heat generated in its terrific flight. 
Radium is suggested as a possible motive power. The idea of inter- 
planetary flight, from our present viewpoint seems of course impos- 
sible. However, the submarine was 400 years in developing. Mr. 
Archdeacon says, “I am convinced that in a certain number of 
centuries the inhabitants of all the planets will have made acquaint- 
ance with one another, and I foresee the day when a world’s inter- 
planetary congress will be held.” 


H. H. WINDSOR 
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VINE-CLAD LAMP-POSTS IN 
WASHINGTON STREETS 


Washington, D. 
C., is striving to 
be a city beauti- 
ful, and every 
possible use is 
made of growing 
vines and shrub- 
bery. Lamp- 
posts are at best 
a prosaic unit 
in a decorat- 
ive scheme, but 
when shrouded 
in a mass of 
foliage, even a 
lamp - post may 
become a thing 
of beauty. The il- 
lustration shows 
a common iron 
lamp-post on a 
concrete base 
covered with 
vines, which 
have been plant- 
ed back of and 


close to the post. 


THE USE OF ALUMINUM 
INCREASING 


Because of the development of many 
new uses for aluminum, the consump- 
tion of that metal in the United States 
amounted to more than 65,000,000 Ib. 
in 1912, as compared with 46,125,000 
Ib. consumed during the previous year. 
Although the domestic production of 
bauxite, the ore from which aluminum 
is obtained, reached 159,865 long tons 
in 1912, representing an increase of 
4,247 long tons over 1911, the supply 
was not sufficient and a large amount 
of bauxite was imported. One of the 
most significant uses for aluminum re- 
cently developed is the substitution of 
reinforced aluminum cables for copper 
wires in long-distance power-transmis- 
sion lines. Cables made of six strands 
of aluminum wire wound about a steel 
wire of high tensile strength possess 
sufficient strength and electrical con- 


ductivity to replace costly copper wire. 
Out of the use of aluminum in cookirig 
utensils is growing an increased em- 
ployment of the metal for tanks, cook- 
ing vats, and vessels used by preserve 
factories and similar industries. Alu- 
minum foil is now replacing tin foil in 
many of its uses, and quite recently 
there has been an increase in thé man- 
ufacture of powdered aluminum to be 
used in explosives, in lithographing and 
printing, and as a paint pigment.!,A 
large amount of aluminum tubing is 
now being used, and the employ ment 
of the metal in everyday articles is be- 
coming very common. 


AN IMPROVED CORN DRIER 
FOR MODERN FARM 


The first step in scientific corn grow- 
ing is proper selection and care of seed 
corn. An advance in the construction 
of scientific corn 
driers is made of 
50 strands of No. 
10 galvanized 
wire so woven 
that the opposite 
wires lock, and 
each drier holds 
100 ears of seed 
corn, from which 
one bushel of 
shelled seed corn 
may be obtained. 
The ends of the 
wires are blunt, 
the ears slip on 
easily and the 
wires do not 
pierce the cob 
nor packthe 
pith. A long 
handle makes a 
convenient hang- 
er for spike, or 
hook, and a low- 
er handhold en- 
ables one to carry the loaded drier with 
ease. It is so constructed that by 
numbering the eight vertical rows the 
corn may be tested by the latest meth- 
ods and one can know from just what 
ear each kernel came. 
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On Sept. 26, 1913, the 
Sea-Going Tug “Gatun” 
Passed through the 
Gatun Locks. 
The Picture Shows the 
Tug Entering 
the Lower Lock from 
the Atlantic Level, 
with Canal Officials and 
Guests Looking On. 
(See “The Wonder Story 
of the Panama Canal” 
on the Next Page) 
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The Wonder Story of the Panama Canal 


By FRANK PARKER STOCKBRIDGE 


er more than 400 years the vision 
of a canal across the Isthmus of 
Panama has fired the imagination of 
the world. The vision became a real- 
ity on October 10, 1913, when Presi- 
dent Woodrow Wilson, in the White 
House at Washington, pressed a but- 
ton which sent the electric current 
2,000 miles to explode 40 tons of dyna- 
mite which blew up the last barrier to 
a free waterway across the isthmus. 

“Gamboa’s busted!” exclaimed the 
President, as he pressed the telegraph 
key. The casualness of his remark 
was a tribute to the engineers of the 
United States army, to whom the dig- 
ging of the canal has been simply 
“another job” in the routine of their 
regular work, and one that called for 
no brass bands or special ceremonies 
to glorify it. With the same sim- 
plicity, the first vessel to pass through 
the famous Culebra Cut, after the 
breaking of the Gamboa dike had let in 
the water, was an ordinary rowboat, 
while a humble but useful tugboat was 
the first craft of any kind to make the 
passage through the great Gatun 
Locks. 

While the work at Panama is still 
far from completed, yet the canal 
which the first Spanish explorers visu- 
alized is today an accomplished fact. 
For the first time since the mountains 
rose from the sea, there is a continuous 
water passage across the isthmus. 
Ships as large as most of those of Bal- 
boa’s day can already be floated from 
ocean to ocean. 

On September 25, 1513, Vasco 
Nujiez de Balboa climbed the peaks of 
the Continental Divide and discovered 
the Pacific Ocean, which he named 
“The South Sea.” From where Bal- 
boa stood his new ocean lay directly 
south, because of the S-shaped twist 
of the isthmus, which brings the Pa- 
cific entrance to the canal not only 
southward but eastward of the Atlan- 
tic terminal. When Balboa’s report of 
his discovery reached Spain, it was 
accompanied by the recommendation 
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that a canal be immediately dug across 
the isthmus. What the explorer had 
in mind was a sea-level canal, for al- 
though Leonardo da Vinci, the great 
Italian painter-engineer, had recently 
invented the hydraulic lock now gener- 
ally used for lifting vessels over ele- 
vations, it had not become widely 
known. However, alluring as_ it 
seemed, the canal project was dis- 
missed. According to some historians 
its rejection was due mainly to the 
influence of the church. To the simple 
faith of that day it appeared clear that 
if God had intended the waters to flow 
across the isthmus, He would have 
created a channel there. 

The Isthmus of Panama became, 
almost at once after its discovery, 
the great trade route between the 
oceans. The gold of Peru, brought 
up the west coast in vessels, was trans- 
ported by mule trains north across the 
isthmus to Limon Bay, where it was 
loaded into the waiting galleons for 
transportation to Spain. Out of this 
traffic grew the first European settle- 
ment on the mainland of America, the 
old city of Panama, founded in 1519. 
For more than 150 years Panama re- 
mained the chief city on the Pacific 
coast until its destruction in 1671 
by Sir Henry Morgan, the English 
buccaneer. But throughout all of this 
period, the canal project continually 
came up, as traffic across the isthmus 
grew. 

It was, indeed, extremely difficult 
for Europeans to believe that there was 
not some natural channel across the 
isthmus, if it could only be found. 
Some of the early maps of America, 
published in Europe, showed an imag- 
inary “Strait of Panama.” 

Charles V, early in his reign, had 
ordered a survey with a view to canal 
construction, but the governor of the 
province of Darien had reported that 
the project was impossible. In 1551, 
the Spanish historian F. L. de Gomara, 
again forcibly urged the canal project 
in a memorial to Philip II. By this 
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time, however, the Spanish govern- 
ment had concluded to devote all its 
energies to maintain a monopoly of 
communication between Europe and 
the New World, and the improve- 
ment of communications by land was 
discouraged. To seek or make known 
any better route from Porto Bello to 
Panama was forbidden under penalty 
of death. 

This served effectually to put a 
quietus on Panama Canal projects for 
nearly 150 years. Then, in 1698, Wil- 
liam Paterson, the famous Scotchman 
who founded the Bank of England, 
organized “The Company of Scotland 
Tradine to Africa and the Indies,” for 
which he obtained a charter from the 
Scottish parliament. Paterson’s proj- 
ect was to establish a settlement on 
the Isthmus of Darien, cut a canal 
across the isthmus and “thus hold the 
key of the commerce of the world.” 
The plan appealed to the national pride 
of the Scots and the subscriptions that 
flowed in, as a contemporary historian 
stated it, “sucked up all the money in 
the kingdom.” In Paterson’s vision, 
which his compatriots so enthusiastic- 
ally shared, this scheme was by one 
supreme stroke to change Scotland 
from the poorest to the richest of na- 
tions. There was to be free trade with 
all the world, the ships of all nations 


were to find refuge unmolested in the, 


harbor of the new colony, differences 
of race and religion were to be over- 
looked. On July 26, 1698, the pioneers 
set sail from Leith amid the cheers of 
a great multitude assembled to see 
them off. On the fourth of November 
they reached Darien. Here they laid 
out the sites for two cities, New Edin- 
burgh and New St. Andrews, while to 
the country they gave the name of 
New Caledonia. In less than a year, 
lack of provisions, illness, and anarchy 
had reduced the settlers to a miserable 
condition, and in June, 1699, they re- 
embarked, to sail wherever the winds 
might take them. Six more shiploads 
of colonists had been sent out from 
Scotland, but they were met by a 
Spanish force and driven out of the 
country. A year later, the Spanish 
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expelled the last remaining handful of 
the Scottish settlers. Not a single sod 
had yet been turned toward the actual 
digging of a canal. 

In 1771, more than 250 years after 
the discovery of the isthmus, the Span- 
ish government again changed its 
policy and ordered a survey for a canal 
at Tehuantepec. This route was re- 
ported as impracticable and, in 1779, 
other surveys were made at Nicaragua, 
but political disturbances in Europe 
prevented further action. 

During the next hundred years the 
Panama Canal idea began to attract 
more attention. Steam power was 
now available and great engineering 
feats were being done everywhere. 
Several canal projects were discussed 
early in the nineteenth century, but no 
work was started. 

The discovery of gold in California, 
in 1848, was followed by a tremendous 
volume of traffic between the Atlantic 
and Pacific coasts and for 15 years prac- 
tically all of this traffic was by way of 
the isthmus, over the Panama Railroad, 
opened in 1855 by Americans under a 
concession from the republic of New 
Granada, now known as Colombia. The 
explorations and surveys for the rail- 
road, a work that is said to have cost 
the life of a man for every tie, led to 
a much more accurate knowledge of 
the topography and geology of the 
isthmus than had previously been 
available. President Grant, in 1869, 
asked Congress to take up the matter 
of a canal. The only action was a 
resolution providing for an explora- 
tion by officers of the navy and the 
creation of a commission, in 1872, to 
consider their reports. Then, in 
May, 1876, the republic of Colombia 
granted a concession for the construc- 
tion of a canal from Colon to Panama, 
the terminals of the Panama Railroad, 
to Lieut. Lucien Napoleon Bonaparte 
Wyse, an officer of the French army. 

Count Ferdinand de Lesseps, in 


1869, had completed the greatest canal 
ever dug up to that time, across the 
Isthmus of Suez, connecting the Red 
Sea with the Mediterranean and thus 
giving the ships of Europe the direct 
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route to Asia for which the explorers 
of 500 years had been seeking. The 
Suez Canal had presented no great en- 
gineering difficulties. It was a simple 
problem of a_ sea-level excavation 
through flat, sandy country. Yet the 
commercial and military importance 
of its accomplishment had raised de 
Lesseps, in the popular imagination, to 
the rank of the world’s greatest engi- 
neer, while the French people, with 
patriotic enthusiasm, were as ready to 
pour their treasure into any new enter- 
prise to which he might lend his name 
as had been the people of Scotland, 
nearly 200 years earlier, to invest their 
savings in Paterson’s Darien scheme. 

So the group of French financiers to 
whom Lieutenant Wyse sold his Pana- 
ma Canal concession shrewdly per- 
suaded Count de Lesseps to become 
their chief engineer. The Panama 
Canal Company was organized at once 
under the general laws of France. Six 
million shares at 500 francs ($100) 
each were sold to the French people, 
but in 1889, after eight years of work, 
the company was bankrupt and hardly 
a fair beginning of a canal had been 
constructed. By 1887, too, it had be- 
come apparent that the original project 
for a sea-level canal was impractical, 
and the plans were changed for a canal 
with locks. 

In 1894, a new French company was 
organized and work was resumed. In 
1899, the United States Congress cre- 
ated the Isthmian Canal Commission, 
to examine all practicable routes and 
to report which was the most prac- 
ticable and feasible for a canal “under 
the control, management and owner- 
ship of the United States.” The com- 
mission reported two alternative plans, 
one for a canal at Panama and the 
other across Nicaragua. It estimated 
the cost of a Panama Canal at $156,- 
378,258 and of the Nicaragua Canal at 
$200,540,000. But because the route 
from New York to San Francisco 
would be several hundred miles 
shorter by way of Nicaragua, and con- 
sidering existing French concessions 
in Panama, the commission gave it as 
its belief that the Nicaragua route was 


,a sea-level canal. 
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more desirable under the circum- 
stances. The effect of this report was 
to induce the French Panama Com- 
pany to offer its concession to the 
United States for $40,000,000, in Janu- 
ary, 1902. The Isthmian Canal Com- 
mission advised the purchase and Con- 
gress authorized the President to buy 
all the property of the Panama Com- 
pany, including a majority of the stock 
of the Panama Railroad Company, 
and to obtain from Colombia perpetual 
control of a strip of land six miles 
wide, through which to build the canal. 
Colombia refused to grant this control, 
but in November, 1903, ten months 
later, the state of Panama declared 
itself independent. Within a month 
a treaty had been negotiated with the’ 
new republic by which the United 
States was given control of a strip of 
land 10 miles wide for the purposes 
of a canal. The French company’s 
property was bought and, in February, 
1904, a commission for the construc- 
tion of a canal was appointed. In May 
of that year, work was begun where 
the French company had abandoned 
it. In June, 1905, a board of consult- 
ing engineers was appointed to con- 
sider whether the canal should be at 
sea level or with elevating locks. 
By a vote of eight to five the board 
reported, in January, 1906, in favor of 
The minority, to- 
gether with the chief engineer, favored 
the high-level plan, on the ground that 
it would provide a quicker passage for 
ships and an equally safe one; that it 
furnished the best solution of the vital 
problem of how to care for the flood 
waters of the Chagres River; that it 
would cost less and could be built 
quicker, and would be less expensive 
to operate and maintain. When these 
conflicting reports were submitted to 
the Isthmian Canal Commission, it 
voted almost unanimously in favor of 
a canal with locks, and this plan was 
adopted by Congress in June, 1906. 
The plan of having the canal built 
by contract was considered, but none 
of the bids was satisfactory, and Presi- 
dent Roosevelt decided to place the 
work under the control of the Engineer 
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Corps of the Army. Maj. G. W. 
Goethals was appointed chief engineer 
and chairman of the commission, and 
in April, 1907, work was begun under 
the plan which proved successful. 
The greatest and most difficult prob- 


lem which the American builders of 
the canal had to solve was not one of 
engineering, but of health. Under the 
French company’s operations more 
than 60 per cent of the workmen were 
continually incapacitated by disease. 
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In one year the death rate among them 
reached 60 per cent. To Col. W. C. 
Gorgas, of the Army Medical Corps, 
was intrusted the sanitation of the 
Canal Zone. Recent medical research 
had proved that yellow fever and ma- 
laria alike were transmitted only by 
mosquitoes and Colonel Gorgas organ- 


_ ized a sanitary corps, the main object 


of which was to exterminate every 
mosquito and every fly on the isthmus. 
As a result the Canal Zone death rate 
is lower than in most American cities. 

Having made the Canal Zone a safe 
place in which to work, the commis- 
sion went farther and made it a com- 
fortable place in which to live. Quar- 
ters for the working force were con- 
structed at a number of convenient 
points and for the married men com- 
fortable houses were provided, and 
the commission’s commissary depart- 
ment arranged for regular shipments 
of food supplies, which were sold to 
the employes at cost. Nor was the 
social life of the workers overlooked. 
Club houses were built and furnished 


at the principal settlements along the. 


route of the canal, mostly operated 
under the direction of the Y. M. C. A., 
and a little later, women’s clubs were 
organized in the principal towns. 

The net result of this attention to 
details which the French company had 
omitted to provide for, was a healthy, 
contented working force, without 
which the canal never could have been 
built. The largest number of men ever 
employed by the French at one time 
was 10,854. A recent report of the 
Canal Commission gave the number 
employed as 42,885, of whom -about 
4,000 were white Americans. 

The work which this army of labor- 
ers has now practically completed is 
justly termed the greatest engineering 
feat mankind has ever accomplished. 
The problems involved have called 
into play all the resources of modern 
science, and the result has justified the 
confidence of the American people in 
the engineering and administrative 
skill of the Army Engineer Corps. The 
operations of the French company 
were attended by extravagance and 


corruption to an extent probably un- 
paralleled in the world’s history. Effi- ° 
ciency and economy have marked the 
work under American control, and 
there has not been even a whisper of 
improper influences or corruption of 
any sort. 

The canal itself, from deep water to 
deep water, is 50 miles long. Its gen- 
eral direction from the Atlantic en- 
trance to the Pacific end is from north- 
west to southeast, the northern termi- 
nal being about 2214 miles farther west 
than the southern entrance from the 
Pacific. The first seven miles of the 
canal, beginning at the Atlantic end, 
are at sea level. Five miles of channel, 
500 ft. wide, have been dredged to a 
depth of 41 ft. directly south through 
Limon Bay, and two miles of this sea- 
level section has been cut through low- 
lying land to the entrance to the 
Gatun Locks, where the ships are 
raised, in three steps, to a height of 
85 ft. above sea level, into the great 
body of fresh water called Gatun Lake. 
This lake was formerly the valley 
through which the Chagres River 
flowed into the sea. The most difficult 
engineering problem that confronted 
the canal builders was the control of 
the flood waters of this river. The 
heavy tropical rains flow down the 
mountain sides and through the nar- 
row valley with tremendous force and, 
in the space of 24 hours, the river 
has been known to rise more than 25 
ft. To control the flood water the 
Gatun Dam was built. This is an arti- 
ficial embankment of rock and earth, 
which holds the waters back to form 
Gatun Lake. The islands which ap- 
pear on the lake were formerly the 
tops of hills that rose from the bottom 
of the Chagres Valley. 

By thus providing a basin for the 
river to flow into, the largest volume 
of flood water ever known can be safely 
disposed of. Among the most valuable 
assets purchased by the United States 
from the French canal company were 
the data of the water flow on the 
isthmus. The greatest known dis- 
charge from the Chagres River is 137,- 
500 cu. ft. per second. The spillway 
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of the Gatun Dam, constructed of con- 
crete on a rock foundation, will permit 
the flow of 154,000 cu. ft. per second, 
and regulating weirs have been pro- 
vided so that a much greater excess 
flow can be carried off safely into the 
old bed of the Chagres River and out 
to sea. The highest known flood of 
the Chagres River would raise the 
level of Gatun Lake only 1 ft. in 9% 
hours, even though the spillway and 
weirs were all closed. In the rainy 
season, the water will be impounded to 
a depth of 87 ft., providing a reserve 
supply for the operation of the locks 
throughout the dry season. 

The normal flow of water through 
the Gatun spillway operates the hydro- 
electric plant which supplies power 
and light for the operation of the canal. 
With a head of 75 ft., to a tailrace 8 ft. 
above sea level, there is enough power 
available for any probable demand for 
years to come. The equipment now 
being installed consists of three 2,250- 
kw. water turbines, operating three 
2,000-kw. generators, while a steam 
generating plant at Miraflores is 
coupled to the same transmission line. 

To lift ships from the sea into Gatun 
Lake, over the dam, the great Gatun 
Locks have been constructed. Al- 
though these locks are perhaps the 
most wonderful engineering feature of 
the entire canal, no new principles 
were involved in their construction— 
they are simple hydraulic locks, work- 
ing in the same manner as the first 
hydraulic locks designed by Leonardo 
da Vinci, more than 400 years ago. A 
vessel entering from the sea passes 
first into the lower chamber. The 
great gates are closed behind the ship 
by electric power, two leaves, each 65 
ft. long, swinging in to form a V- 
shaped gate, the point of the “V” being 
toward the stern of the ship, while 
ahead of it another gate towers high 
above the level of the water in the sec- 
ond chamber. The ponderous gates 
once closed, the powerful electric ma- 
chinery, operated from pits left in the 
solid concrete of the lock walls, turns 
the valves that let the water from the 
higher levels flow into the lower cham- 


POPULAR MECHANICS 


bers. Culverts formed in the concrete 
—tunnels large enough to let a railroad 
locomotive through—carry the water 
down. Through “wells,” or openings 
in the floor of the lock chamber, the 
water flows in, filling the chamber to 
the level of the next higher one, and 
lifting the ship with it. The second 
set of gates is then opened, the ship 
floated into the second chamber, the 
gates closed behind it, and again it is 
lifted. Once more this process is re- 
peated before the ship reaches the level 
of Gatun Lake. | 

These Gatun Locks are not only the 
largest of their kind, but together com- 
prise the largest monolithic concrete 
structure ever built, exceeding in 
volume the great Assouan Dam and 
bulking two-thirds as large as the 
Great Pyramid, which is still the 
world’s largest masonry structure. 
These locks, like the ones at the Pacific 
end of the canal, are built in pairs, so 
that the danger from accident is halved 
and the efficiency doubled. Since 95 
per cent of ocean-going ships are less 
than 600 ft. long, and it would be a 
waste of water and of time to use the 
entire 1,000-ft. lock for short vessels, 
each lock is provided with inter- 
mediate gates, so that any one of five 
different lengths of chamber may be 
used. In all there are 46 lock gates 
at Panama. These are made of steel 
plates riveted to structural-steel 
frames, and so strongly have they been 
constructed and so carefully braced 
that the largest of them, weigh- 
ing 1,483,700 Ib., droops less than one- 
eighth of an inch at the extreme end, 
65 ft. from its pintle, or hinge. The 
total weight of the gates is 118,488,100 
Ib., and their cost, including the cost 
of erection, was $5,374,474, or more 
than 4 cents a pound. 

Vessels will be lifted or lowered in 
the locks at the rate of 3 ft. a minute, 
and the total time for passing the 
Gatun Locks will be about an hour and 
a half. Ships will not be allowed to 
pass through the locks under their own 
power, for fear of damaging the lock 
gates by collision. Instead, they will 
first tie up at piers formed by the ex- 
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The Panama 

Canal with Water 
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Down the Culebra Cut from 
Empire. This Is the First Pho- 
tograph Made Since the Water of 
Gatun Lake was Let into the Cut 


tension of the center wall of the locks, 
where electric locomotives will take 
them in tow, four locomotives to a 
ship, two on each side, one forward 
and one astern. These locomotives 
will run on tracks laid on the lock 
walls, and have gear wheels operating 
on racks between the rails, to keep 
them from being pulled off the tracks 
by the towing strain. Forty of these 
locomotives are being built at a cost 
of $13,217 each. Should a ship for any 
reason become unmanageable while in 
a lock chamber, through the breaking 
of a towing ‘line or otherwise, it can be 
prevented from bumping into the gates 
by the chain fenders 100 ft. ahead of 
each gate. These are 24 heavy chains, 
resting in grooves in the bottom of the 
lock, which can be quickly hauled taut 
by electric winches so as to form a 
barrier across the bow of any ship and 
effectually stop its drift. And in the 
event of damage to the gates from any 
cause, emergency dams can be swung 
into place. These are swing bridges 
which can be thrown across the lock 
chambers, from which wickets are let 
down filling the width of the lock. 
Once in Gatun Lake the ocean-going 
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ship finds itself in fresh water—as, in- 
deed, it has been since entering the 
second lock chamber. Instead of 40 ft. 
of water over the sills, the upper lock 
chambers have 41% ft., since a ship 
drawing 40 ft. in salt water will sink 
under the same load to about 411% ft. 
in fresh. Ships loading for the passage 
through the Panama Canal will have 
to carry two “Plimsoll marks.” These 
are marks painted on ships’ sides indi- 
cating the depth to which it is safe to 
load. The fresh-water load line is 
from 8 to 15 in. below that for salt 
water, depending on the draft of the 
vessel. Another effect of the fresh 
water in Gatun Lake will be to remove 
the barnacles from the ship’s bottom. 
One of the most troublesome and ex- 
pensive drawbacks to salt-water navi- 
gation is the accumulation of these 
marine molluscs, which in time may 
seriously retard the speed even of a 
high-powered steamship unless it is 
sent to dry dock and scraped after 
each voyage. But barnacles die and 
drop off in a few hours in fresh water, 
and before the ship has passed through 
the canal to the Pacific Ocean it 
will have lost this outboard burden. 
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In Gatun Lake a ship may steam at 
full speed for 24 miles, to Bas Obispo, 
where it enters the Culebra Cut. The 
channel through the lake is not a 
straight line, but passes around and 
between many islands.. It is marked 
by buoys which 
are to be lighted | 
at night. In fact, 
the entire length 
of the canal will 
be so. brilliantly 
lighted to 


make the passage | — 
by night almost|— WATER 


as safe as by day.|— 
The Culebra 
nine miles long, 
through the mountains, was the most 
difficult part of the canal construction. 
At the highest point, Gold Hill, the 
mountain rose nearly 580 ft. above sea 
level. Here more of the work done by 
the French company was utilized than 
at any other point along the canal. 
‘They had taken out about 20,419,720 
cu. yd. of earth and rock, but there still 
remained, for the American forces to 
excavate, 89,794,493 cu. yd. to which 
frequent “slides” of earth from the 
Nmountain slopes have added another 
22,000,000 cu. yd. In the removal of 
this tremendous mass of earth and 
rock new standards for steam-shovel 
work were set by the American engi- 
neers. Much of the machinery in- 
stalled by the French company has 
been used in the Culebra Cut, especially 
104 locomotives used to haul the dirt 
trains to remove the “spoil.” The 
excavation was a less difficult problem 
than the disposal of the material exca- 
vated. The plan for this part of the 
work was developed by John F. Ste- 
vens, the former chief engineer, and 
has been followed under the adminis- 
tration of Colonel Goethals. An aver- 
age of 75 dirt trains, each running con- 
tinuously to and from the cut, has been 
in use night and day since the canal 
work got under way. Each train con- 
sisted of 20 or 21 cars of capacity from 
10 to 19 cu. yd., the material excavated 
in the Culebra Cut averaging about 
3,600 Ib. to the cu. yd. Much of the 


PANAMA CANAL FACTS 
Total Length of Canal.............. 50s miles 
Salt Water, Channel to Gatun Locks 7 miles 
Fresh Water, Gatun Lake and Cule- 


Fresh Water, Pedro Miguel Lock to 

Miraflores % miles 
— ype Miraflores Locks to Pa- 

Width 300 to 1,000 ft. 
Minimum Depth, Salt Water.......... 40 ft. 
Minimum Depth, Fresh Water........ 41% it. 
Total Angles in Canal. 600° 51’ 
Sharpest Angle, Tabernilla............ 67° 10° 

otal Excavation to Sept. 30, 

Remaining to be Done....... 21,304,802 cu. yd. 
Total Concrete Construction. 5,000,000 cu. yd. 
Time of Passage Through Canal...... 10 hrs. 
Time of Passage Through Locks...... 3 hrs 
Work Begun by Americans........May, 4, 1904 
Number of Men Employed, Average..... 40,000 
Steam Shovels Employed............... 101 
Locomotives 307 
Railway Cars 4,572 
Cranes, Pile Drivers, Barges, Tugs, and 

Miscellaneous Machines Employed. . 263 
587,538.41 
Estimated Total Cost........... 375,000,000.00 
First Vessel through Gatun Locks.Sept. 26, 1913 
Water Let into Culebra Cut....... Oct. 1, 1913 
Gamboa Dike Blown Up.......... Oct. 10, 1913 
First Vessel through Miraflores 

Official Date of ee ee Jan. 1, 1915 
CULEBRA CUT 
Width at Bottom. isisediavncepaewen 300 ft. 
Width at Top....... 4 to % mile 
Deepest 495 ft. 
Average Depth of Excavation -. 120 ft. 
Excavated by the French. 20,419,720 cu. yd. 

American Excavation, Origi- 

89,794,493 cu. yd. 
Added _ Excavation, Account 

of Slides, about.......... 22,000,000 cu. yd. 
Total Excavation by Ameri- 

cans to Date, about...... 105,000,000 cu. yd. 


To be Removed by Dredges 6,000,000 cu. yd. 
Greatest Month’s Work, 


1,728,748 cu. yd. 
Day’s Record for One Steam 

Largest Slide, Culebra...... 10,000,000 cu. yd. 

GATUN DAM 

5 ft. 


Volume of Rock and Clay... 22,100,000 
GATUN LAKE 


Height of Surface above Sea Level...... 
Water Capacity......... 000,000,600 
Area of Watershed............. 1,320 sq. miles 
Minimum Depth, Rainy Season.......... 47 ft. 
Minimum Depth, Dry Season........... & 39 ft. 
GATUN LOCKS 

Volume of Concrete Construc- 

2,043,730 cu. yd. 
Width of Side Walls at Base .......... 52 > 
Width of Side Walls at Top ........... 8 ft. 
Dimensions of Lock Chambers.... 1,000x110 ft. 
Depth of Water in Lower-Lock Cham- 

Depth of Water in Upper-Lock Cham- 

Length of Lock-Gate Leaves.......... 65 ft. 
Height of Lock-Gate Leaves....47.4 to 82 ft. 
Weight of Largest Gate.......... 1,483,700 Ib. 
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Profile of the Panama Canal, Showing the Different Levels from Ocean to Ocean 


excavated material was used in build- 
ing the Gatun Dam. The speed with 
which the work was pushed is indi- 
cated by the fact that the average time 
for unloading a train of flat cars was 
from 7 to 15 minutes. Along most of 
the nine miles of the Culebra Cut the 
banks have found their “angle of re- 
pose” at which there is no danger of 
further slides. The excavation in the 
cut represents about one-half of all 
the digging done under American di- 
rection. The total excavation in the 
completed canal is approximately 232,- 
000,000 cu. yd., of which 21,000,000 cu. 
yd. remains to be taken out. 

To keep the rising waters of Gatun 
Lake out of the unfinished Culebra 
Cut, the Gamboa dike was located 
across the northern end of the cut. On 
Oct. 1, 1913, the first water was let 
into the cut through four 24-in. pipes, 
and on October 10 the dike was ex- 
ploded by the pressing of a button at 
Washington. There still remains 
about 6,000,000 cu. yd. of material to 
be taken from the cut before the chan- 
nel is finished, but this will be done by 
dredges while the canal is in use by 
ships. When finished, the passage of 
the canal will take about 10 hours. 

At the southern end of the Culebra 
Cut is the Pedro Miguel Lock, with a 
lift of. 30 ft. 4 in. A ship passing 
through this must proceed two miles 
farther to Miraflores, through another 
fresh-water lake, about two square 
miles in area, with a surface 55 ft. 
above mean sea level. At the lower 
end of this lake are the Miraflores 
Locks, similar in every respect to those 
at Gatun except that they are of but 
two steps instead of three. Dropping 
down through these a distance of 54 
ft. 8 in., the ship finds itself again in 


salt water and at the level of the Pa- 
cific Ocean. Here a channel 500 ft. 
wide and 8 miles long leads to deep 
water and the open sea. Water was 
first admitted to the Miraflores Locks 
on August 31, 1913, when the tempor- 
ary dike that had kept the locks dry 
was blown up, and, on October 14, 
the tug “Miraflores,” with three barges 
and two other vessels, was raised from 
the Pacific level to the surface of Mira- 
flores Lake. 

There has been space here only to 
sketch briefly the more interesting 
phases of the wonder story of the 
Panama Canal. To all intents and pur- 
poses it is finished—its completion is 
merely a matter of details. It had cost, 
to June 1, 1913, $295,587,538.41, and 
may cost another $90,000,000 before 
the last touch is added to its beautifica- 
tion, the last gun mounted in its forti- 
fications. But as it stands today it is 
a permanent’ monument to American 
enterprise and engineering genius—the 
greatest victory over the forces of 
nature yet won by the hands and brain 
of man. The world-dream of 400 years 
has been realized and the world’s com- 
merce has a new highway from sea 
to sea. 


HIGH SCHOOL HAS EARTH 
FLOORS 


When the mechanics building of a 
California high school was rebuilt 
after a fire which partly destroyed it, 
the authorities determined to install 
earthen floors instead of wood. The 
earth was rolled, hand-tamped and 
oiled, then covered with fine gravel and 
screenings. The floors are fireproof 
and cost only about half as much as 
wooden ones. 
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“YVOLTURNO” RESCUE LATEST TRIUMPH OF WIRELESS 


The day of the “mystery of the sea,” 
when a vessel might sail from port 
and never be heard from again, is past. 
With the wireless equipment, without 
which no vessel is now permitted to 
leave any port in a civilized country, 
a ship, no matter how isolated, can 
quickly spread the news of disaster or 
the call for help broadcast over the 
sea, and the call is sure to be heard 
by every ship within a radius of 500 
miles. The latest triumph of this 
marvel of modern science took place 
when the “Volturno” burned in mid- 
ocean on October 9, 1913. Fire started 
in the forward part of the hold of this 
vessel at about seven in the morning. 
By 10 o’clock the fire was beyond con- 
trol, it was realized that the destruc- 
tion of the ship was inevitable, and 
the “S. O. S.” distress signal was 
flashed from the doomed vessel. 
Within an hour 10 ships had abruptly 
changed their courses and were rush- 
ing to the rescue. 

Although wireless apparatus was not 
fully developed until 1909, it is esti- 
mated that over 5,000 lives had been 
saved by it prior to the burning of the 
“Volturno.” Without the wireless, 
both the “Volturno” and the “Titanic” 
would probably have been noted in 
marine history simply as ships that 
put out to sea and failed to come into 
port. 

The destruction of the “Volturno” 
took place during a violent gale while 
the vessel was on a voyage from Rot- 
terdam, Holland, to Halifax and New 
York. At the time the fire started, 
the ship had reached the middle of the 
Atlantic, the position being given in 
the wireless call as latitude 49° 12’ 
north and longitude 34° 51’ west, and 
was about 700 miles northeast of the 
point where the “Titanic” sank in 1912. 

The entire fire-fighting equipment 
was brought into service. In spite of 


this the flames spread rapidly, and in 
a short time a series of explosions oc- 
curred which wrecked the forward part 
of the ship, put the compass and steer- 


_into the lifeboats. 
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ing gear out of commission and, 
according to reports, killed over 50 
passengers and members of the crew. 
Attempts were made to launch three 
lifeboats filled with passengers. The 
tackle of the first boat became fouled 
while it was being lowered, the boat 
was upset, and the occupants were 
thrown into the sea and drowned. The 
second boat got away safely, but was 
evidently lost in the storm. The third 
boat was launched successfully, but 
was carried by the wash under the 
stern of the ship and crushed and all 
on board were drowned. 

The first ship to reach the “Vol- 
turno’s” side was the “Carmania,” 
which had picked up the wireless sig- 
nal when about 75 miles west of the 
burning vessel. The gale was then at 
its height and the “Carmania” was 
unable to give any relief, since no boat 
could approach or leave the “Volturno” 
safely. One by one, other vessels came 
up and, by midnight, 10 ships were 
standing by, ready to give help but 
unable to do so on account of the fury 
of the storm. Shortly before daybreak 
two tank steamers, the “Narragansett” 
and the “Czar,” arrived on the scene. 
The “Narragansett” took a position to 
the windward of the “Volturno” and 
began to spray the sea with oil, and 
this with a slight abatement in the 
storm made it possible for boats from 
the rescuing ships to approach the 
stern of the “Volturno.” While the oil 
did not prevent the waves from run- 
ning as high as before, it formed a 
skin over the water that kept the 
waves from breaking. The oil used 
was lubricating oil, which, on account 
of its high ignition point, was in prac- 
tically no danger of being set on fire 
by the burning ship. Life lines were 
rigged from the stern of the ship and 
the passengers and crew were lowered 
The “Volturno” 
was a Uranium-Line steamer, flying 
the British flag. The ship carried 560 
passengers and a crew of 93, and of 
these 143 are reported missing. 


Breaking Waves That 
Prevented Lifeboats 
from Reaching the 

Burning Vessel 


Lifeboat on Way to Rescue 


Lowering a Lifeboat from the 
“ Kroonland” 
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Arrival of the Rescue Ships: The 
“Volturno” is the Second Vessel 
from the Left in the Portion of 
the Picture on the Opposite Page 


Last Boat to Leave the “‘Volturno,” 
Carrying Captain Inch and Dog 
Which was Saved with Him 


Taking 
“Volturno” 
Passengers on 
Board the 
“Grosser 
Kurfiirst” 


PHOTOS COPYRIGHTED Fire Drill on Board the “‘Volturno” 
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LONG PREDICTED CATASTROPHE OCCURS TO AIRSHIP 


Copyrighted by Underwood & Underwocd 


All That was Left of the German Dirigible ““L 2” after the Explosion 500 Ft. in the Air 


On Oct. 17, 1913, the newest and 
largest of the Zeppelin war airships, 
the “L 2,” was destroyed in mid-air by 
an explosion while the dirigible was 
making a trial trip, preliminary to its 


acceptance as flagship of the new Ger- 


man aerial navy. The disaster oc- 
curred at Johannisthal, and the crew, 
and all members of the admiralty trial 
board, perished. Spectators watching 
the maneuvers saw the big bag burst 
into flame. A moment later the blaz- 


ing framework plunged downward. 
When the rescuers reached the debris, 
of 28 men on board but one was found 
alive, and he shortly succumbed. The 
official report of the accident states, a 
partial vacuum due to new type of wind 
shield formed in center gondola, suck- 
ing escaping gas into the gondola, 
where a motor spark ignited it. The 
“L 2” was a sister ship of the “L 1,” 
wrecked in a hurricane on the North 
Sea, September 9. 


Photo by Underwood & Underwood 


The Four-Masted Freighting Schooner “ Monioey Brown” was Sunk in a Gale When 200 Miles Off Sandy 
° 


Hook. The Crew Took to the Lifeboat an 


t Away Barely in Time to Escape the Terrific Suction 
as the Vessel Plunged beneath the Sea. In this Photo mn 4 
“Berlin” and One of the Most Remarkable in Marine Hh 


Made from the Deck of the Steamer 
story, the Lifeboat is Indicated by Arrow 


A REMARKABLE PHOTOGRAPH OF SINKING SHIP 
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WASHING MINES TO PREVENT DUST EXPLOSIONS 


Rotary-Spray Mine Washer Which Cleans the Air 
as Well as the Walls and Ceiling 


“Mine washing” is coming to be 
an accepted means for preventing 
explosions in coal mines. Since the 
discovery that coal dust is highly 
inflammable and that a great many 
mine explosions are caused by the 
presence of a curtain of coal dust 
hanging in the air, many methods 
have been Suggested and a few ma- 
chines have been invented for eliminat- 
ing the coal dust. One method con- 
sists in flooding the mine with a moist 
fog produced by a machine called the 
humidifier. By centrifugal action, the 
machine changes water into vapor and 
drives it into the mine in the shape of 
a heavy fog which absorbs and pre- 
cipitates the dust particles suspended 
in the air. The machine is driven by 
an electric motor and vaporizes 1.65 

al. of water an hour. Another ma- 


chine which has recently been invent- 
ed actually washes the walls, ceiling, 
floor, and air of a mine entry with a 


This Machine Produces a Moist 
Fog Which Precipitates Any Coal 
Dust That is in Suspension 

in the Air 


solid sheet of water, carrying away all 
the dust that is held in the air or cling- 
ing to crevices and ledges in the walls. 
It consists of a large tank of water, 
mounted on a car that can be pushed 
through the entries by a mine engine. 
A rotary spray on the front end sends 
a flood of water in all directions. 


€ Almost all the automobiles imported 
into Russia are of American or Ger- 
man make. 
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ROLLER SKATES FOR STOCK- 
ROOM EMPLOYES 


Speeding up employes in a Massa- 
chusetts railway stock room was ac- 
complished by putting them on roller 


An Attendant in Storeroom Using Roller Skates 
to Facilitate Quick Handling of Orders 


skates. Sometimes distances traversed 
in central stations are considerable, and 
storeroom attendants who are fitted 
with skates accelerate their move- 
ments to such an extent that the time 
saved is a big factor in efficiency. The 
use of skates is found not to hamper 
employes in mounting ladders for the 
purpose of reaching elevated bins, as a 
little practice enables them to reach 
such places easily and quickly and 
without removing their skates. 


EXPLOSION OF PAPER DUST 
WRECKS FACTORY 


Explosion of paper dust occurred re- 
cently in a paper-tube factory in 
Tourcoing, the first recorded in France, 
and investigation developed the fact 
that the ends of the tubes were 
trimmed by forcing them against cylin- 
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drical grindstones, and hundreds of 
pounds of dust were produced every 
day. This dust was drawn by suction 
to filter chambers where it settled and 
the filters were cleaned each week. 
Laborers entering this room, which 
was dark, carried ordinary lanterns, 
and the dust, which was found to con- 
tain 83 per cent combustible matter, 
exploded with fatal results. 


A FAIRY GARDEN FORA 
PLAYGROUND 


There is a fairy garden in Pasadena, 
California, which is inhabited by the 
beloved little people who have lived 
so long in children’s stories. The 
heroes and heroines of all the fairy 
stories, from Hans and Gretel up to 
Br’er Rabbit, have been gathered to- 
gether and can be found somewhere 
on its sloping lawns or under its trees. 
Cinderella is there, and Snow White, 
Little Red Riding Hood.and Br’er Fox, 
and all the other favorites, with the 
brownies and fairies that make their 
stories interesting. The owner of the 
garden is very fond of fairy stories and 
has laid it out as a fairy playground 
for his grandchildren. The little peo- 
ple with which he has filled it are life- 
size terra-cotta figures, arranged in 
characteristic attitudes and groups. 
They are not gathered together in an 
orderly exhibit, but scattered here and 
there among the trees, engaged in all 
kinds of work or play. Down behind 
a log playhouse, beside a small stream 
in one part of the garden, is a group of 
brownies fishing on the bank. Over 
in another corner a little shrine has 
been erected to Saint Hubert, and 
all the animals of the wood are tak- 
ing part in the service before it—a 
fawn, a squirrel, woodpeckers, rabbits, 
brownies, and a fox dressed up as a 
monk to read the service. The gin- 
gerbread house is there and the home 
of Br’er Fox. Sometimes the figures 
and scenes are hidden behind trees or 
bushes where they may easily be over- 
looked, but hunting them out and re- 
membering the homes of their favorites 
only adds to the children’s delight. 
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Hans and Gretel Feasting on 
the Cottage of Cakes 


Br’er Rabbit and Br’er Fox Alone on a Hillside 
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A Group of 
Brownies Fish- 
ing beside a 
Little Stream 
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CORNCRIB THAT EXPANDS TO 
FIT THE CROP 
Along with other old-style farm 


utilities the wooden ‘corncrib is soon to 
become a thing of the past. At an ex- 


SIGNS FOR FRENCH ROADS 
SAVE TIME 


It will not be hard to find where one 
is in France when the new system of 
numbered roadways is perfected. For 
some years there has 
been a partial number- 
ing of the principal 
thoroughfares and so 
satisfactory has it been 
that authorities are de- 
termined to extend the 
benefits of the system 
throughout the repub- 
lic. Every kilometer 
post in France will 
bear the name and 
number of the road on 
which it stands, painted 


in big letters and fig- 
ures. Under the new 
system a motorist 
wishing to make a 
straight run from 
Havre to Nice, cross- 
ing France at its great- 
est length, would need 


Latest Type of Corncrib Made of Cement and Galvanized Iron 


perimental farm in Hamilton County, 
Ohio, successful experiments have 
been made with a corncrib made of 
concrete and galvanized iron. This 
crib is made in sections, and, like a 
sectional bookcase, can be enlarged to 
suit the crop. A cement base is pro- 
vided which makes the bin dry and 
vermin-proof without the necessity of 
raising it high off the ground. 


no other instruction 
than “R.N.14, Paris. 
R.N.7%, Nice.” He would keep on 
R. N.14 (Route Nationale 14) until it 
brought him to Paris; on leaving the 
capital he would pick up R.N.7, and 
follow it until it brought him to Nice. 


C Between 500,000 and 600,000 tons 
of steel rails are taken up every year 
in America and rerolled into lighter 
rails. 


REEF USED AS A SHELTER FOR FERRYBOATS 


Adam’s Bridge, the reef which has 
always been the serious obstacle to 
traffic between the Island of Ceylon and 
the coast of India, is now being used 
as a natural breakwater to shelter a 
line of shallow-draft ferryboats across 
Palk Strait. The reef is part of what 
was evidently once an isthmus between 
India and Ceylon. For 20 or 30 miles 
out from either shore the old isthmus 
is high and dry, but the middle section, 


over 22 miles long, has sunk until 
nothing remains but a chain of rocks 
and sand shoals, some dry, and none 
more than 3 or 4 ft. below high water. 
Two tortuous channels have been cut 
through the reef so that ships can avoid 
going entirely around Ceylon. Up to 
the present time the only communica- 
tion across the strait was by steamer 
from Colombo, Cevlon, to Tuticerin, 
the terminus of the South Indian Rail- 
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BRIDGE 


CEYLON 


way, but vessels had to lie out six 
miles and transfer passengers and 
freight to launches. Now railway lines 
have been run out on each end of the 
isthmus to Adam’s Bridge and ferry- 
boats ply between the terminals, using 
the reef as a natural breakwater and 
making the trip in 144 hours. Most of 
the travel is by coolies going to and 
from the tea and rubber plantations of 
Ceylon. Eventually car ferries or a 
railway viaduct like the Key West ex- 
tension will probably make further use 
of the reef. 


NEW IDEA IN SCHOOLROOM 
VENTILATION 


Delivering the air to each individual 
desk by means of blowers and funnels 
is a step taken by authorities in a 
Minneapolis school to overcome 
“stuffiness” in the schoolroom and is 
an interesting departure in ventilation 
practice. The air, taken from a win- 
dow in the basement and humidified, 
washed and heated, is blown through 
main ducts to individual funnel-shaped 


Ferryboats Plying between Ceylon and India in the 
Shelter of the Dangerous Reef Called Adam's Bridge 
orifices at each desk, in such direction 
and in such quantities as to positively 
remove exhaled breath from the vi- 
cinity of pupils’ heads, without in any 
way making an unpleasant draft. The 
vitiated air is removed from the room 
by means of an exhaust fan which 
draws the air through numerous 
openings in the ceiling. Later trials 
convinced the school authorities that 
air may be used over and over with- 
out any disagreeable results when kept 
moving and delivered at the level of 
the pupils’ shoulders steadily and in 
proper volume. In the latter experi- 


New Method of Ventilating Schoolrooms 


ments, however, a standard ozone 
generator delivered one part in 1,000,- 
000 to the returned air, to the satis- 
faction of pupils and teachers. 
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When Steel Meets Steel Then Comes the Crumpled Car 


SEAT MADE TO HOOK OVER 
EDGE OF BATHTUB 


One of the latest of bathroom con- 
veniences is a portable seat provided 
with supporting hooks that fit over the 
edge of the bathtub. The seat can be 
hung outside the tub for convenience 
in dressing, or inside the tub for use 
while bathing, and can be folded com- 


New Bathtub Seat a Handy Accessory in 
Bathing or Dressing 


pactly when not in use. It is easy to 
manipulate and can be handled by a 
child, but is so strongly built that it 
will support the heaviest adult. 


HOW A MODERN STEEL CAR 
ACTS IN COLLISION 


The tremendous impact of a power- 
ful locomotive rushing along at 40 or 
50 miles an hour, drawing after it 10 or 
15 loaded cars and striking an obstruc- 
tion, is almost beyond comprehension. 
Mere imagination utterly fails to pic- 
ture the result. Here is a telling pho- 
tograph showing how such a force 
crumples up a modern steel coach, 
although—be it said in passing—the 
old wooden passenger coach which the 
steel car supersedes would have been 
reduced to splinters. The old axiom 
still appears to hold good: “In the 
middle of the car one is safest!” 


ENGLISH THE TECHNICAL 
WORLD LANGUAGE 


A Swedish firm, manufacturing a 
specialty with a world-wide market, ex- 
porting all over the globe, uses Eng- 
lish in its correspondence, except for 
Germany, Russia, Switzerland, and 
Italy, where German is used. By far 
the greater number of letters and or- 
ders are written in English. 
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' GENERAL PUBLIC TO USE 
PRECANCELED STAMPS 


Stamps. bearing the name of the is- 
suing postoffice and known as “pre- 
canceled stamps” are now to be issued 
to the general public instead of being 
confined to the use of business firms. 
Under a new order signed by the post- 
master-general these 
stamps may be used in 
posting newspapers, pack- 


Trucking Packing Cases to Revolving Elevator, 
No Lifting Required 

ages, and all kinds of second, third, 
and fourth-class mail, and will be hon- 
ored, as heretofore, only at the issuing 
office. Their use by the general public 
is expected to expedite the transporta- 
tion of the mails and to save expense 
by eliminating a large percentage of 
the labor of cancellation. 


REVOLVING ELEVATOR FOR 
WAREHOUSE USE 


By the use of the revolving and 
elevating truck which is shown in the 
accompanying illustrations, tiers of 
boxes or crates can be built up in a 
warehouse by two men more rapidly 
than seven men can handle the crates 
without one. The revolving base gives 
added adaptability, and heavy or bulky 
goods up to 1,500 Ib. can easily be ele- 
vated by one man and stored close to 
the ceiling, thus utilizing space ordi- 
narily left vacant, and increasing ware- 
house capacity in some cases 25 to 50 
per cent. In this elevator the lower 
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base remains stationary on the floor, 
while the upper framework revolves on 
ball bearings. The machine is sup- 


plied with an automatic lock which 
holds it rigid to the floor, while a sec- 
secures the two 


ond lock 


bases _ to- 


Elevating Boxes and Building Tiers = 


gether in any desired position, so that 
when the load is being elevated or a 
case is being shoved off the machine, 
there is no liability of its moving on 
the floor, or swinging around on its 
center between the bases. 

Completing the improvements in a 
conquered town is an unusual occupa- 
tion for an invading army, but this is 
what happened in Uskub, Mace- 
donia. When the Balkan war broke 


out the electric street-lighting system 
was almost completed. The town was 
then taken by the Servian army, and 
the engineering staff completed the 
system and put it in working order. 
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ODD TABLE TOP CONTAINS 
13,000 PIECES 


A table top which does not contain 
a nail, but which is composed of 13,000 
pieces of wood inlaid to form a checker- 


Checkerboard Table Wrought by Pennsylvania 
Workman from Odd Bits of Woo 

board, is the work of a Farrell, Pa., 
craftsman of more than usual skill and 
patience. The top contains mahogany, 
walnut, maple, oak, and other kinds of 
wood, as well as ivory. Each black 
square in the checkerboard is a com- 
plete checkerboard in itself. 
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SCIENTISTS PREDICT GREAT 
ERUPTION OF VESUVIUS 


Predicting that a great reawakening 
of Vesuvius is at hand, several Italian 
scientists emerged from an eight-hour 
stay within the crater of the famous 
volcano in September last, where they 
had been studying new volcanic activ- 
ity. In the midst of asphyxiating 
gases, threatened by explosions, stand- 
ing where a misstep might plunge them 
into a lake of fire, these scientists made 
observations which convinced them a 
new outbreak of subterranean forces 
might be looked for in the not far dis- 
tant future. 


BRIDGE BUILT BY CONVICT 
LABOR 


The bridge across the Salt River, at 
Tempe, Arizona, a notable example of 
reinforced-concrete construction, was 
built in 27 months by convict labor. 
The bridge is 1,508 ft. in length, and 
18 ft. between curbs. Two hundred 
and forty tons of rod steel and wire 
enter into its construction; it is floored 
with reinforced concrete with a 2-in. 
bitulithic dressing. Eleven piers, each 
125 ft. in length, support the structure, 
and the bridge is well equipped with 
electric lights throughout its entire 
length and approaches. 


The Tempe Bridge, Built by Convicts of the Arizona State Prison 
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Copyrighted by Brown & Dawson, Stamford, Conn. 


Protective Apparatus 7 Fire Fighters on the “Imperator.” 


Communication with the Bridge is Provided 


y Means of a Speaking Tube Connected to an Air Hose 


PROTECTING FIRE FIGHTERS 
ON THE “IMPERATOR” 


The latest type of fire fighter’s pro- 
tective helmet and oxygen apparatus 
has been installed on the “Imperator” 
for use in investigating and fighting 
fires in portions of the ship that are 
likely to become filled with smoke. 
Fresh air is constantly supplied by 
means of the bellows, while the in- 
vestigator is always in communication 
with one of the officers on the bridge 


STUDYING ICEBERGS IN 


After three months’ study of the ice- 
bergs in the North Atlantic steamship 
lanes, the ice patrol sent out last spring 
by the United States government has 
brought back valuable data on the lo- 
cation and movements of floating ice. 
Two revenue cutters, the “Seneca” 
and the “Miami,” took turns scouring 
the ocean between the 44th and 50th 
parallels of north latitude and the 40th 
and 49th meridians of west longitude, 
until every iceberg in the region had 
been located and identified. All passing 
vessels reported by wireless any bergs 


through a speaking tube connected 
with the air hose. An essential part 
of the equipment is a rope tied around 
the man’s waist by which he can be 
hauled out in case he is overcome or 
injured. This type of equipment will 
probably be installed on all the mod- 
ern transatlantic steamships. 

CA new building stone has been found 
in Oregon which resembles a mixture 
of clay and sand and hardens after 
exposure to the air. 


THE NORTH ATLANTIC 


sighted and the ice patrol sent daily 
reports to the New York hydrographic 
office. Subsequent checking of the lo- 
cation of the kriown bergs furnished 
the data on the rate and direction of 
the floating ice. 

April and May were found to be the 
months of greatest ice danger. The 
icebergs, it was found, are brought 
south along the coast of Labrador and 
the Grand Banks by the Labrador Cur- 
rent, until they reach the point where 
the flow from the Gulf of St. Lawrence 
and the Gulf Stream intercepts them. 
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How an Iceberg Looms Up beside a Ship 


From there the Gulf Stream sweeps 
them in a northeasterly direction into 
the steamship paths. They are never 
a menace until they reach the Gulf 
Stream and many of them ground on 
the Grand Banks. In April and May, 
when they usually reach the paths of 
the liners, the danger is increased by 
fogs during 30 to 60 per cent of the 
time. Their speed in the Labrador gl 
rent varies from nothing to 32 miles 

day, depending upon the winds ra 
ing from the Labrador coast. As the 
same winds which break away and 
carry down the icebergs also cause cold 
winters in the North Atlantic states, a 
severe winter can be taken as an indi- 
cation of serious ice menace in the 
spring. After the bergs reach the Gulf 
Stream they melt very rapidly and 
soon disappear.. The patrol estimated 
the rate of melting at 5 per cent a day; 
sone of the bergs melt so rapidly that 


| Small Bergs Close By 


waterfalls can be seen on their surfaces 
and others turn over daily as their 
center of gravity changes. 

The only safeguards against ice- 
bergs, as the report indicates, are slow 
speed and a sharp lookout in the dan- 


This Perspective Chart Shows the Results of the 
1913 by the U.S. Revenue Cutters ‘‘Seneca’’, 
to Navigation of the 


ger zone. Attempts to locate bergs 
by echo proved unsuccessful in 90 per 
cent of the tests and the temperature 
of the water was found to be no sure 
indication of danger. Searchlights fo- 
cused to a point were of some advan- 
tage at night if the lookout stood 

some distance to one side of the ray. 
Night or day, glasses doubled the dis- 
tance at which the ice could be seen, 
and it was found best to place the look- 
out on deck so that he could see the 
waves at the base of the bergs and 
would not overlook small bergs close 
by. On clear days, a lookout on the 
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Iceberg Investigations Made during the Summer of 
and “Miami” and Indicates Clearly the Menace 
Bergs the Year Around 


| masthead can see an iceberg 18 miles 
away and a man on deck can distin- 
guish one 12 to 15 miles away. Ina 
light fog they are visible about two 
miles, but in a dense fog not more than 
200 yd. In moonlight they can be seen 
about 214 miles, looming up as bright 
spots, but on overcast nights they ap- 
pear as black masses visible about 1% 
mile through the glasses. Starlight 
makes them visible a mile away to the 
naked eye and perhaps twice that dis- 
tance through glasses. In rough 
weather, the waves dashing against 
them can be heard for some distance. 


— 


Waterfall Caused by the Melting of the Ice 


But under the best conditions they are 
difficult to discover. The largest berg 
seen by the ice patrol was 400 ft. long, 
300 ft. wide, and rose 70 ft. above the 
water. The smallest was 225 ft. long, 

100 ft. wide, and 35 ft. high. 
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HOTEL PROVIDES OUTDOOR 
CLASSROOMS 
Open-air schoolrooms have been 


built ‘by a California hotel for the 
children of guests spending their va- 


Tents Used as Open-Air Classrooms for Children 
of Guests at a California Resort 


cations at the resort. In two tents 
set up on the sandy beach in front of 
the hotel to serve as classrooms, the 
children are able to keep up their stud- 
ies under the most delightful condi- 
tions. Playground apparatus is also 


provided to furnish recreation and take 
care of idle moments. 
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NEW METHOD FOR CLEANING 
AWAY CARBON DEPOSITS 


A new method of cleaning the car- 
bon deposit from cylinders and valves 
of internal-combustion engines appar- 
ently does away with one of the great- 
est disadvantages in the use of this 
class of motive power. The apparatus 
employed consists of a tank of oxygen 
with appliances of such a nature that 
all parts of the motor can be reached 
after opening the valve cap or spark 
plug. A nozzle connected with the 
tank is inserted in the opening and the 
carbon is ignited by a taper as soon as 
the gas is turned on. The deposit is 
burned away from the metal rapidly, 
and when all the carbon is consumed 
the combustion ceases automatically, 
since the gas has no effect after the 
cylinders and valves are clean. The 
metal parts, it is stated, are not 
affected, and only a few minutes are 
required for cleaning an ordinary 
motor. 


INDICATOR FOR USE IN 
STREET CARS 


A device showing the number of the 
next street has been tried out on a 
Wichita, Kan., street-car system. Each 
street stop from one end of the line to 
the other is given a consecutive num- 
ber, and the passenger, on entering 
the car and asking the conductor 
“Please let me off at Elmwood Ave- 
nue,” is told “Your stop number is 


Street Indicator for Use in Street Car 
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30.” The indicator in the front of the 
car shows at a glance just where the 
car is with reference to the desired 
stop, and the passenger rings the bell 
as number 30 appears. For stran- 
gers, and for regular travelers at night 
or in stormy weather, the device has 
proved useful. A card with street 
names and their corresponding num- 
bers is fixed at each end of the car, and 
small cards with information are dis- 
tributed by the company. The system 
is adapted for use by interurban and 
steam railroads. 


A REAL MOTOR CAR IN 
MINIATURE 


This small automobile is the result 
of several years’ experimenting on the 
part of two Brooklyn youths, and it is 
“The Miniatur- 
bout ”’in Action, 
a Small Automo- 
bile Which is 
Capable of Prac- a 
tical Work 


a practical pleasure car, weighing only 
100 lb., but developing a speed of 35 
miles an hour, and can make that dis- 
tance on 1 gal. of gasoline. It is shown 
in the illustration decorated for parade 
in the Coney Island Mardi Gras, where 
it won first prize on its first public 


appearance. 


A BIGGER SUBMARINE FOR 
OUR NAVY 


The largest submarine yet built for 
the United States navy was recently 
launched from the Fore River ship- 
yards at Quincy, Mass. It is the first 
of nine similar boats whose construc- 
tion is being watched with interest by 
naval men. “K 1” is the name by which 


Most Powerful Submarine in Our Navy 


this latest addition to our submarine 
fleet will be known. The boat has 
crude-oil engines instead of the usual 
gasoline type, and is equipped with the 
new-style conning tower and rudders. 
These latter spread out from the sides 
at the bow and stern when the boat 
is submerged. 


A SHELTERED WATERING 
TROUGH 

A concrete watering trough which 
protects the animal seeking to drink 
from winds, sun, and beating storm, 
was built recently on the public high- 
way of a Maine town and has attracted 
considerable attention. On the side 
containing the fountain a high wall. of 
solid concrete is built and wings ex- 
tending several feet flank the trough. 


Drinking Place for Animals Which Protects 
Them from Wind and Sun 
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HAVOC WROUGHT BY FALLING 
WATER TANK 
The tank used for a sprinkler sys- 


tem, weighing when filled 50 tons, 
overweighted a wall in a Mankato, 


Huge Water Tank Falls in Minnesota Warehouse 


Minn., warehouse, and crashed through 
to the ground, bringing ruin in its 
wake. ~Fortunately only one man was 
injured. The picture was taken before 
the rescue party had removed the in- 
jured man. 


LOCOMOTIVE WASTE DRIVES 
ELECTRIC PLANT 


The fuel dust which collects in the 
smokeboxes of locomotives, and which 
is usually thrown away, is used on 
a_Prussian railway in generating cur- 
rent for furnishing light and power 
for two of the most important stations 
on the line. The fuel is placed in gas 
producers and the resulting gas is 
used for driving motor generators. A 
three-phase current of 5,000 volts is 
generated and this is transformed into 
a continuous current of 230 volts. 


THE MOUNT ROYAL TUNNEL 
AT MONTREAL 


The double-track railway tunnel un- 
der Mount Royal at Montreal, Canada, 
a preliminary account of which was 
given in the May, 1912, issue of Popu- 
lar Mechanics Magazine, is now prac- 
tically completed, and the accompany- 
ing illustrations show some of the typ- 
ical features of the actual construction 
work. This tunnel is three miles long. 
It will not only serve as a direct gate- 
way from the west for one of the lead- 
ing transcontinental railways, but will 
remove the greatest obstacle to the ex- 
pansion of the city by making available 
for suburban purposes a section of land 
that was formerly inaccessible on ac- 
count of the barrier formed by the 
mountain. Both in plan and in meth- 
ods used in construction this tunnel 
represents the most modern ideas in 
the art of tunnel building. 

After the excavation has been com- 
pleted the tunnel is to be divided into 
two central tunnels, or tubes, by means 
of a central concrete wall, through 
which there will be openings at regu- 
lar intervals. This arrangement of 
twin tubes was adopted not only in the 
interest of safety, but because the 
pistonlike action of the trains in run- 
ning always in the same direction 
through a single-track tube is an im- 
portant aid in ventilation. A walkway 
is supported on each side of the central 
wall, at about platform level, and of 
such width that passengers can get out 
and walk along it in single file in case 
of trouble. Underneath each of these 
platforms is a continuous niche where 
trackmen may find protection from 
passing trains, while larger niches are 
placed at convenient intervals for hand 
cars and repair equipment. The clear 
tunnel opening before the dividing wall 
is in place is 2814 ft. wide and about 
20 ft. high. 

The tunnel is being excavated by 
what is known among tunnel build- 
ers as the “bottom-heading” method. 
By this method a small tunnel or 
“heading,” about 12 ft. wide and 8 ft. 
high, is first driven along the bottom 
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of the tunnel section. The real prog- 
ress of the tunnel construction.depends 
mainly on the progress of the heading, 
and for this reason six drills are kept 
working day and night in excavating 
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the work has been through the hardest 
of volcanic rock. This, while it may 
make progress slow, is regarded by tun- 
nel builders as a favorable condition, 
since such a formation does not usually 


« 


Courtesy Engineering News 


Above, Birds-Eye View of Montreal and Vicinity, Showing How Mount Borel has Acted in the Past as 


a Barrier to the Expansion of the City; 

of Heading; i 

the heading, the men working in three 
shifts of eight hours each. Following 
the advance of the heading, and so 
planned as to keep about 500 ft. behind 
it, is the work of stoping, or excavating 
the tunnel to its full section. Most of 


Left, Enlarging Tunnel to Full 
Right, Driving the Heading for the Mount Royal Tunnel 


ection after Completion 


require lining or support of any kind, 
and there is little danger of rock falls. 
During the 31 days of May, 810 ft. of 
headings were driven. This is an av- 
erage rate of over 26 ft. per day, the 
world’s record for hard-rock tunneling. 
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GERMANY’S STORM-PROOF DIRIGIBLE 


A 


New German Dirigible Whose Steel Framework is Expected to Make It Storm-Proof 


The new semirigid type of airship  igible is 26214 ft. long and has a gas 
construction is represented by Ger- content of 282,500 cu. ft. Each of the 
many’s new steel dirigible “V-1" which two gondolas, which are connected by 
is expected to be strong enough to’ an inclosed passageway containing a 
weather any storm. Its framework is cabin, houses a 130-hp. engine. The 
built entirely of seamless, drawn-steel strength of the steel framework is 
tubing and is arranged so that it can thought to be sufficient to permit an- 
easily be disassembled. The envelope  choring the airship so securely that no 
is made of metallized fabric. The dir- storm can tear it loose or damage it. 


LOCOMOTIVE HITS STEAM ROLLER 


This is not a political cartoon, but a and its engineer badly jarred by being 
photograph taken tossed 15 ft. to the 
shortly after a curb. Aside from 


street roller be- — ~- having 
longing to the city wheels derailed, 
of South Haven, the locomotive suf- 
Mich., was struck by a railway engine. fered no damage. The train was run- 
The street roller was reduced to scrap, ning at reduced speed. 


all the 


Street Roller Vanquished by Locomotive 
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WIRELESS REGULATIONS FOR 
SAFETY AT SEA 


The committee on radiotelegraphy 
appointed by the secretary of com- 
merce to prepare recommendations for 
use of the American 


the constant watch is to be maintained 
for the purpose of enabling the master 
of a cargo boat to be at all times in 
position to receive radio distress calls 
and to render the assistance within his 
power. 


delegation to the In- 
ternational Conference 
on Safety at Sea has 
made its report. It 
recommends that effi- 
cient apparatus for ra- 
dio communication be 
required on all ships in 
foreign trade which 
carry 50 persons, or 
more, on the ocean be- 
tween ports more than 
200 miles apart; that 
such apparatus must be 
of sufficient power to 
be received at sea over 
a distance of at least 
100 miles, and that an 
auxiliary power supply 
be provided, indepen- 
dent of the vessel’s 
main electric-power 
plant, which will en- 
able the sending of 


such wireless commu- 
nications for at least 
four hours. The committee insists 
that two first-grade operators be re- 
quired on all such ships maintaining 
constant service, as well as on all ships 
carrying 100 passengers, or more, and 
one first-grade and one second-grade 
operator on all such other passenger 
ships, and one operator, either first or 
second grade, on all cargo boats, as 
well as a cargo operator and watcher. 
The reeommendations of the commit- 
tee are based not alone on the laws of 
the United States, but also in principle 
on the London International Conven- 
tion and the laws of Canada and Aus- 
tralia. The latter countries do not spe- 
cifically require a constant wireless 
watch on cargo boats, but authorize 
the administrations of those colonies 
to impose that requirement. The sec- 
ond operator, or watcher, will rarely be 
required for the safety of his ship, but 


House of a Thousand Shells Built by Aged California Woman 


UNIQUE SHELL HOUSE BUILT 
BY WOMAN 


Architect, builder, and decorator of 
her eight-room house, a California 
woman has erected a remarkable resi- 
dence at an age when most women, 
and men, too, for that matter, consider 
themselves past accomplishment. With 
the exception of the frame, roof, and 
floors, this house, at Santa Ana, was 
built entirely by a woman 7%3 years 
old. She built two chimneys, con- 
structing a fireplace under one, mixed 
all the mortar, carried the brick and 
stone, and decorated the structure 
within and without in original fashion. 
Its ornamentation consists of cobble- 
stones, sea shells, brick, galvanized 
iron, and bits of bric-a-brac gathered 
from all sources. Above the front door 
is a row of fruit-jar caps imbedded in 
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the shell and giass-studded mortar. 
Near the base of the house is a row of 
family portraits set in diamond-shaped 
frames of cobblestones. There are bits 
of broken dishes, children’s toys, pic- 
tures painted on glass, etc., cleverly 
worked into the decorative scheme 
with shells and pebbles. 


DWELLING HOUSE MADE FROM 
OLD WATER TANK 


On the Trenton cut-off of the Penn- 
sylvania Railroad stands a house made 


Home, Sweet Home, Even in an Old Water Tank 


from an old water tank which had done 
service in its original capacity for many 
years. It was finally bought and con- 
verted into a double dwelling house, 
where two families find a cozy home. 
Warm in winter and thoroughly water- 
proof, this curious residence is one of 
the “sights” of that part of the coun- 
try. It is a two-story affair, and the 
iron bands which bound it in the days 
of railway service are still seen on its 
sides. 


@ Milk in ordinary cans cannot be sent 
by parcel post, but the department 
hopes to arrange eventually to handle 
such shipments, according to a recent 
announcement by the postmaster-gen- 
eral. 


INTENSIFYING THE VOLUME 
OF PHONOGRAPHS 


This simple little phonograph attach- 
ment, consisting of a celluloid disk 
mounted near the end of the needle, 
clarifies and amplifies the volume of 
sound to a remarkable degree. While 
testing out a number of records two 
years ago the inventor happened to 
touch the needle and noticed that it vi- 
brated. The needle in question was a 
particularly fine straight-sided one, 
which produced a low, sweet tone but 
lacked the power to propel the sound 
from the horn in sufficient volume. 
The inventor argued with himself that 
if he could add power to the vibration 
cf this fine needle it would produce all 
there was in the record in a volume 
equal to that of heavier needles and 
without the heavy needle’s defects, 
such as scratch, the aftertones which 
produce the mechanical effect, and the 
excessive wear. 

After trying many devices to in- 
crease these vibrations he*found that 
a disk of certain diameter, thickness 
and weight, attached to the needle near 
its point, not only increased the vol- 
ume tenfold, but retained all the purity 
of the fine needle, and, at the same 
time, by its vibratory action, eliminat- 
ed the aftertones. The device is at- 
tached to the sound box by means of 
a spring clip, and then is sprung over 
the point of the needle. The disk does 
not come in contact with the record, 
but rides a fraction of an inch above 
it, with the point of the needle perfo- 
rating it in the center. 

The device may also be used with 


The Disk in Position on the Needle of 
the Phonograph 


fiber needles, the result being a volume 
much greater than that ordinarily pro- 
duced by the heavy steel needles. 
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SIMPLE TEST SHOWS FORCE OF EXPLOSIVES 


In testing the safety qualities and the 
explosive force of the various explo- 
sives used in mining operations the 
U. S. Bureau of Mines employs a 
method that is both simple and effect- 
ive. The method used is that of the 
ballistic pendulum, which, in spite of 
its hard-looking name, is simply a 
pendulum with a heavy wooden or 
metal bob which by the amount of its 
swing measures the force of projectiles 
fired against it. In the tests made by 
the Bureau of Mines a cannon fastened 


fired, the resulting swing of the mortar 
is measured by an automatic recording 
device, and the amount of this swing is 
compared with that produced by the 
discharge of 14 lb. of a standard dyna- 


Firing a Charge against a Swinging Mortar to Test Explosive Force 


by straps and rods to a truck that runs 
on a 30-in. gauge track is loaded with a 
measured quantity of the explosive, and 
is then run up to within jy in. of the 
muzzle of a 12.2-in. United States army 
mortar which weighs 31,600 Ib. and 
swings in a steel stirrup suspended 
from an overhead beam. The charge is 


mite. The results of these tests are 
published and the coal miners are thus 
provided with reliable information as 
to the qualities of any explosive. 


(Passengers on air craft who land in 
the Holland district of Lincolnshire, 
Eng., must pay threepence apiece. 
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GRACEFUL CONCRETE BRIDGE 
HIDES SEWER 
Concrete has again solved the prob- 


lem of making attractive a strictly 
utilitarian object. The picture shown 


TO STUDY WIRELESS WAVES 


HUNDREDS OF MILES LONG 
For the study of wireless waves, sev- 


eral hundred miles in length, a French 
engineer proposes to construct an an- 


Dignified Structure in Park Masks Sewer Line 


is part of a sewer line which runs 
through a park in Seattle. <A 66-in. 
pipe is carried over a ravine by a via- 
duct designed after an old Roman 
aqueduct. The bridge is of reinforced- 
concrete construction, faced with dark 
red brick, the piers are of solid con- 
crete on a hardpan bottom, which is 
about 16 ft. deep in the center. The 
arches are made in one piece, adding 
strength to the structure. There is a 
514-ft. walk over the bridge from one 
side of the ravine to the other. The 
cost of this ornamental bridge was 
$16,485. 


NEW MUSEUM OF DEVICES 
TO PREVENT FATIGUE 


Aiming to gather in a permanent 
exhibit all kinds of factory devices that 
affect the physical well-being of the 
worker, a museum has been estab- 
lished in Providence, R. I., which has 
as its nucleus factory stools and chairs 
of various kinds adapted to many lines 
of work and for both men and women 
employes. The scope is broader than 
mere machine safeguards and mechani- 
cal or sanitary arrangements, although 
it designs to include many of these. 


tenna 25 kilometers 
(over 15 miles) long, 
with 10 wires, the whole 
thus containing some 
150 miles of wire. This 
antenna will be erected 
on a series of five moun- 
tain peaks which rise 
almost parallel with 
each other to a height 
of about 7,000 ft., and at 
an average distance of 
about three miles apart. 
No difficulties are an- 
ticipated in using such 
long spans. The length 


of the waves sent out 
by an antenna is directly 
proportional to the length of the latter. 
Waves of such exceptional length as 
are proposed permit the use of a much 
simpler sending apparatus. It is 
thought possible that apparatus with 
a frequency of only 1,000 oscillations a 
second may be found practicable. The 
projected antenna would cost about 
$5,000, 


ROCK BLASTING ON LARGE 
SCALE IN GERMANY 


Recently 156,000 cu. yd. of stone was 
broken out by a single blast in a Ger- 
man quarry, when 25,200 Ib. of powder 
was used in three borings, about 100 ft. 
apart. The charge was exploded by 
electrical means. The cost of prelim- 
inary work and of the powder was 
about $7,500, but nevertheless the 
method was found so economical that 
all blasting at this quarry will here- 
after be done in this manner. 


CAn electrical power plant having a 
capacity of about 40,000 kilowatts, 
which will be the largest in South 
America, is to be built in Chile to 
furnish power for mining operations. 
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FLAME WELDING GAINING IN 
ACTUAL PRACTICE 


Modern practice seems tend 
toward the elimination of rivets and 
the use of flame welding in joining 
two pieces of metal together. Alumi- 
num tanks for brewer’s use are flame 
welded, as it has been shown that 
such welding costs but 40 per cent of 
riveting on the same piece. In con- 
struction work flame welding is being 
used by plumbers and pipe fitters, who 
are putting in entire pipe installations 
without a single threaded joint. An in- 
stance is cited, in the Palace of Justice 
in Cologne, put up in 1910, where five 
miles of iron pipe was put together 
with flame-welded joints. 


SPECTACULAR ACCIDENT TO 
TANK CAR 


An extra-hard bump by a switching 
engine caused a tank car which was 
being unloaded upon a trestle to topple 
perilously on the ragged edge. Half 
full of fuel oil, it was pushed off its 
trucks, which fell upon a storehouse 
below, barely missing two electricians 
working there, but the car came down 
on the trestle with such 
weight that it broke the 
beam, made a cradle for 
itself and remained safely 
until a wrecking crew pulled 
it back, placed 
trucks under it 
again and 
hauled it 
out of its 
dangerous 
position. 
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NEW LIFE PRESERVER OF 
UNIQUE DESIGN 
Worn under the coat, uninflated, a 


new French invention for preserving 
life may be inflated by means of a 


Comfortably Shaped Life Preserver Inflated 
from a Sparklet 


large sparklet, a tube, some 4 or 5 in. 


long, containing air, highly com- 
pressed. The device, made of rubber, 


may be worn as a waistcoat, button- 
ing when not in use, beneath the coat. 
A receptacle in the corner of the belt 
holds the sparklet cylinder, and the 
pressure of an outside lever suffices to 
puncture the cylinder’s cap and allow 
its contents to expand into the bag. 


Tank Car, Half Full of 
Fuel Oil, Balanced on 
Edge of Destruction 
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METAL BREAD BOARD FOR 
HOUSEKEEPERS 


In a metal bread and pastry hoard 
recently patented, highly Polished 


sheet tin forms the -— 
board, which is 
equipped with a %- - 
in. bead, extending 
below the level of 
the lower edge, and 


All-Metal Bread 
Board Which Helps 
Keep the Kitchen Clean 


serving as a brace against the edge of 
the table when placed thereon. The 
farther end of the board is curved up- 
ward, forming a holder for the rolling 
pin when the board is hung up. A 
small steel wire along the edge 
strengthens the board against warping 
or bending, and helps keep the flour 
off the table. 


WHERE THE EARTH IS 
THICKEST 


That the earth has its largest diam- 
eter at the equator is commonly known, 
but the two points on its surface be- 
tween which the solid part of the earth 
is thickest have only recently been 
agreed upon by scientists. At first 
thought one of the points would nat- 
urally be supposed to be somewhere in 
the Himalayan mountains, but an im- 
aginary line drawn through a point 
there would emerge on the opposite 
side of the earth in one of the deep 
basins of the southern Pacific Ocean. 
Therefore the top of Chimborazo, in 


Ecuador, has been selected as the most 
likely terminal on one side, as it rises 
to an elevation of 20,498 ft. above sea 
level, 114 deg. south of the equator, and 
its antipodal point is found at a fairly 
high level on the north coast of the 
island of Sumatra, near the Straits of 
Malacca. 


AN INTERESTING FIND ON 
TUNIS COAST 


The wreck of an ancient vessel 
which, it is believed, was lost about 
86 B. C. has been discovered on the 
Tunisian coast by Greek sponge fishers, 
lying at a depth of 130 ft. The craft 
seems to have been of about 400 tons, 
with a length of 100 ft., and a beam of 
25 ft., but the most interesting part 
of the discovery is that she was laden 
with many valuable art treasures, bases 
and capitals for columns, effigies, stat- 
uary, furniture, tiles, leaden piping, 
lamps, ete. Sixty columns of bluish- 
white marble, each 13 ft. high, were 
stowed in the hold. It is believed her 
cargo was part of the spoil taken from 
Athens by Sulla in the year 86 B. C. 


WHERE DO ALL THE OLD 
CARS GO? 


An ingenious employe of the Penn- 
sylvania Railroad secured one of the 
wooden passenger cars discarded in 
favor of steel coaches, and enlisting 
the aid of several of his fellows, trans- 
formed it into a commodious club- 
house for vacationing. The serious 
feature of the undertaking was get- 
ting the car from the railway tracks 
to the point selected for the camp. 
This obstacle overcome, it was simply 
play to remove the seats, fix up a 
kitchen in one end of the car, install 
beds, tables, chairs, and a stove, and 
a ready-made clubhouse, weather- 
proof and thoroughly enjoyable, was 
the result. A porch was built which, 
when screened, gave the necessary 
touch of outdoors to the “car bunga- 
low,” and a delightful vacation was 
spent. 
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WS Screened Porch Gives Protection from Mosquitoes 


Shooting Club’s Headquarters, with Attached ' 
Kitchen and Storeroom 


iN Interior of Bungalow Made from Old Day 
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STREET SIGN SERVES AS A 
DIRECTORY 
Street signs that are a real con- 


venience to strangers are in use in the 
town of Avalon on the island of Santa 


Street Sign at California Seaside Resort Gives 
Locations of Hotels and Restaurants 


Catalina, Cal. Each of these signs is 
about 3 ft. high and 18 in. wide, and 
gives not only the name of the street 
but a list of the hotels and restaurants 
on the street. This town is a beach re- 
sort, and hotels and restaurants are 
naturally the chief items of interest to 
visitors, but the idea is an ingenious 
one that might be employed in cities 
generally for giving the locations of 
the principal office buildings and other 
business establishments. 


ST. LOUIS BECOMES WORLD'S 
SEAL-FUR CENTER 


By the action of the United States 


government through the Department 


of Commerce, in deciding that govern- 
ment seal furs shall be sold at auction 
in St. Louis, the world’s fur center is 
transferred from London to an Ameri- 
can city. Two years ago Congress 
passed a law providing that no seals 
on U. S. islands should be killed for 
the next five years except those seals 
needed by the natives for food. The 
skins of seals so killed are known as 
“government catch,” and will amount 
to several thousand for the 1913 season. 
Under the protection of laws favoring 
the increase of the herds the number 
will increase largely in the next few 
years.. The next step will be the re- 
moval of the dyeing and tanning estab- 
lishments from London to St. Louis, 
and the establishment of a great new 
industry. The economy effected by 
this home industry and by the elimina- 
tion of the heavy duties paid on dressed 
and dyed skins, will mean the saving of 
a hundred dollars or more on each 
garment in the purchase of sealskin 
coats. 


NITROGEN LAMP SHOWS HIGH 
EFFICIENCY 


Large models of the new and not 
yet entirely perfected nitrogen lamp, 
or more correctly the nitrogen-filled 
electric lamp, exhibited recently. 
The new lamp is a tungsten incandes- 
cent lamp of high efficiency with the 
lamp filaments set in nitrogen gas in- 
stead of ina vacuum. Not so very long 
ago the tungsten light was hailed as a 
modern wonder in economy, giving 
three times as much light for the same 
amount of current as was consumed 
by the carbon bulb. Now the new 
“nitro” bids fair to cut the tungsten 
consumption almost in half. The new 
lamp will be adapted to outdoor light- 
ing, gives a whiter light than any other 
commercial form, and may be had in 
globes rated as high as 5,000 candle- 
power. 
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Conveniences Afforded by Street-Car Company in German City 


BAGGAGE CAR ON TROLLEY 
LINE IN DRESDEN 


When a family in the German city 
wish to forward baggage they direct 
the street-car officials to have a bag- 
gage car stop at the nearest point to 
their home. This simplifies the ship- 
ment of household goods, articles of 
everyday need and bulky packages 
which here are usually sent by express 
or light freight. This solves the ex- 
press problem for the thrifty Dresden 


IMITATION-STONE FLOWER 
BOXES 


Artistic vases and flower hoxes can 
be made, a Cincinnati man has discov- 
ered, by piling up soft concrete with- 
out a mold. He has made several of 
them successfully. When the concrete 
dries, the boxes are as rough and irreg- 
ular as uncut stone, and practically as 
indestructible. The concrete which he 


Flower 
Boxes 
Modeled 
in Soft 
Cement 
without 
Molds 


housewives, one of whom may be ob- 
served in the foreground. The rates 
and service furnished by the trolley 
lines, while both inexpensive and satis- 
factory, enable the company to earn a 
fair return upon the investment. 


uses is an ordinary mixture of cement, 
sand, and coarse gravel, more plastic 
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than liquid. A handful at a time, it is 
piled up in the general shape desired 
and then allowed to dry. As no molds 
are used, no two boxes are exactly 
alike. A variety of colors or a mottled 
effect can be produced by mixing dif- 
ferent coloring matters in the soft ce- 
ment. 


BUILDING CONVERTED INTO 
SKYSCRAPER 


Many of the modern steel-frame 
buildings erected in recent years have 
been built to a moderate height, to suit 
the business conditions as they existed 
at the time, but have had their founda- 
tions and steelwork so designed and 
constructed as to permit the addition 
of a considerable number of stories at 
some future time. Few of these ex- 
tensions have been built, but in the 
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case of a national bank building in 
Pittsburgh, the original structure, 
which was built to a height of five 
stories in 1907, was extended in 1912 
to a height of 26 stories without inter- 
rupting the service of the building or 
disturbing its tenants. The fifth-story 
columns projected above the tempo- 
rary roof to provide for splicing on the 
new sixth-story columns without any 
change in the structure below, and the 
new work was thus executed very 
much as if it were a separate building 
starting from a foundation platform. 
The sidewalks on both fronts of the 
building were covered by heavy 
bridges to serve both as protection and 
as storage and working platforms. All 
hoisting was done at night, facilitating 
the work of erection, which was carried 
on at the rate of about four stories a 
week. 


LARGEST MOVING-PICTURE THEATER 


A moving-picture theater with a 
seating capacity of 3,000 has recently 


Ventilation is taken care of by a com- 
plete plant, in which the outside air is 
washed, dried and heat- 


Showing Stage of Largest 
Moving-Picture Theater 


ed or cooled to the 
requisite temperature, 
and introduced 
through ventilators, 
while the vitiated air is 
withdrawn through 
openings near the roof. 
A complete lighting 
system has been in- 
stalled, a pipe organ, 
costing $30,000, built 


~ 
been opened in Salt 
Lake City, containing 
all the adjuncts and 
conveniences of a 
properly equipped 
amusement house for 
a metropolis. Built of 
reinforced concrete, 
the building is abso- 
lutely fireproof, and 
cost over $150,000. 


Auditorium of Motion-Picture Theater That Seats 3,000 
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in, and the operating room, constructed 
of metal, asbestos and reinforced con- 
crete, has been given special attention. 
In case of accident or fire, the operating 
room is shut off absolutely from the 
rest of the house. Two machines are 
provided with full equipment so that 
there need be no waits in this new 
playhouse. The manager’s office is 
equipped with a small projecting ma- 
chine, so that the main room need not 
be used when testing films. 


FOUR BIG ELECTRIC SYSTEMS 
TO OPERATE AS ONE 


By connecting the lines of four of 
the biggest electric-power companies 
in the southern states a combined sys- 
tem comprising nearly 800 miles of 
100,000-volt lines, 200 miles of 120,000- 
volt lines and hundreds of miles of 
lower-voltage branch lines is to be cre- 
ated. The Southern Power Company, 
a large network in itself, is already 
“tied in” with the Yadkin River Power 
Company and is contemplating a con- 
nection with the Georgia Power Com- 
pany, which, in turn, is to be connected 
with the Tennessee Power Company. 
These four systems cover a large sec- 
tion of country in which there are big 
variations in power requirements and 
climatic conditions. The physical com- 
bination of these four systems into one 
large system will undoubtedly result 
in great economies, particularly in tak- 
ing care of the peak loads, which do 
not occur at the same time in all sec- 
tions, and in disposing of surplus power 
caused by local conditions on any one 
of the systems. 


NOVEL LUMBER CARRIER 
HAULS LIGHT LOADS 


An old motor buggy was rigged up 
by an ingenious carpenter to carry light 
loads of lumber to his various jobs. A 
frame made of band iron was hung to 
each axle, forming a crosspiece some 
10 in. from the ground, and on these 
crosspieces he loaded some 500 Ib. of 
dressed lumber. For city jobs, where 


839 


grades are light and the smooth pave- 
ments make going easy, the novel car- 


Mctor Buggy Used to Carry Lumber 


rier made good. Obviously sharp 
turns are out of the question, but as a 
handy help to a busy man the idea is 
a good one. 


ENGLISH RAILWAY SUPPLIES 
PLAYTHINGS 


Playthings are supplied free by the 
London and Northwestern Railway to 
all children who are traveling first class 
and have a long journey before them. 
These playthings consist of miniature 
locomotives, cars, and other railroad 
equipment, which are delivered to the 
children without the 
making of any record, 


English Railway Relieves Tedium of Travel by 
Supplying Playthings to the Children 


but with the understanding that they 
are to be left in the car at the end of 
the journey. 
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A PIANO DEALER’S MOTOR 
TRUCK 
A two-wheeled trailer attached to a 


touring car is used by a piano dealer 
in Santa Rosa, Cal., for delivering 


Automobile Trailer Used for Carting Pianos 


pianos to his customers. Two old au- 
tomobile wheels, and an axle and 
springs, put together at a local shop, 
constitute the running gear of the 
trailer, and the canvas-covered plat- 
form is just large enough to hold one 
piano. The front end is held up by a 
jointed tongue attached to an angle bar 
under the automobile. A rigid stand- 
ard, firmly attached to the platform, 
furnishes a support to which the in- 
strument is strapped. The trailer is so 
low that one man can load or unload 
a piano, and the outfit can get over 
country roads at surprising speed with- 
out damaging the instrument. 


STEAM TURBINE OF GREAT 
POWER 


The largest steam turbine in Europe 
is now under construction for the cen- 
tral power station in Mark, Germany. 
It is of the Parsons type, of 40,000 hp., 
running at a speed of 1,000 revolutions 
per minute. It uses high-pressure, 
superheated steam and drives a tri- 
phase, 50-cycle, 10,000-volt alternator. 
The manufacturers of this engine do 
not hesitate to predict the manufacture 
of turbines of 50,000 to 60,000 hp. in 
the future. 


NOVELTY WHICH PREVENTS 
THIEVING 


A novel burglar alarm has been 
placed on the market in Germany, com- 
posed of a small metal disk, circular in 
shape, which may eas- 
ily be carried in the 
vest pocket. It is so ar- 
ranged that a detonat- 
ing cap may be in- 
serted and, so loaded, 
it becomes a terror to 
sneak thieves. Suppose 
a traveler is staying in 
a strange hotel and 
finds that he cannot - 
lock his door. He 
places a chair against 
the door, and slips the 
disk under one of its 
legs. Should anyone 
attempt to enter the 
room the chair is forced out of posi- 
tion, the disk flies open and the cap ex- 
plodes, awakening the sleeper. The 
disk may be used under baggage, in 
purses, under bicycle or automobile 
tires, and in many other ways. 


PHONOGRAPH FOR TEACHING 
FOREIGN LANGUAGES 


Teaching the pronunciation of a for- 
eign language by means of the phono- 
graph is a method that has been in use 
for some time, 
but this, here- 
tofore, has pre- 
supposed a some- 
what advanced 
knowledge of the 
grammatical 
rules and vocab- 
ulary of the lan- 
guage. A French 
firm has brought 
out a machine 
which is adapted 
to the needs of 
the beginner and by which it seems pos- 
sible to acquire a working knowledge 
of any foreign language without the 
assistance of a teacher. This machine 
contains a disk phonograph by which 
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words and phrases are pronounced, and 
an additional mechanism which works 
simultaneously with the disk and dis- 
plays the words and phrases in printed 
form in both the foreign and the native 
language. By a simple mechanism the 
machine can be set back to repeat 
whenever desired. 


SPEED OF HERTZIAN WAVES 
DETERMINED 


Experiments with Hertzian waves 
between 
scientists show that the waves travel 
with a speed of 183,810 miles per sec- 
ond. The speed of light is 186,300 
miles per second. Further experiments 
are being made to determine whether 
the speed of Hertzian waves over the 
sea is the same as over the land. 


FLOWER BEDS TO SERVE AS 
SIGNBOARDS 


Advertising signs made of beds of 
brilliant-colored flowers have been 
laid out in the fields beside the tracks 
of several of the French railroads to 
call travelers’ attention to various com- 
mercial products. Bright-hued flow- 
ers of various colors spell the names 
of the product and the manufacturer 
without seriously disfiguring the land- 
scape. 


NEW RESISTANCE NETS FOR 
ELECTRIC STOVES 
A new kind of heating unit for elec- 


tric stoves, car heaters, foot warmers, 
hotplates, incubators, and all sorts of 


Toulon and Paris by French 


New Heating Net for Electric Stoves 


electric-cooking utensils is coming into 
use in Germany. It is in the form of 
a net of fine resistance wires woven 
together with pure asbestos strings. 
The lightness and efficiency of the net 
make it especially useful in portable 
heaters, but any number of the nets 
can be mounted together and connected 
in parallel, making a powerful heating 
unit. With several connection wires 
of stranded, tinned copper wire brought 
out from the net, the temperature can 
readily be regulated. 


aoxue 


A Substitute for the Unsightly Signboard: 


Advertising Flower Beds Laid Out 


along the Lines of French Railways 
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New-Style Breathing Helmet and Smoke Protector 


the back, a new apparatus for fire 
fighters enables men to remain in a 
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NEW BREATHING APPARATUS 
FOR FIREMEN 


Utilizing the oxygen of the air, 
rather than carrying a bulky tank on 


smoke-filled room for an 
length of time. 


indefinite 
A canvas hood, some- 
what similar in appearance to a diver’s 
helmet, fits closely over the head and 


shoulders. From it trails a hose which 
reaches down to the floor where cool 
air with life-giving oxygen naturally 
collects. Smoke, fumes, and heated 
gases may fill the room, but at the 
floor a cooler stratum is found, capable 
of sustaining life. As the wearer of 
this apparatus walks about the smoke- 
filled rooms he breathes the air taken 
from the floor by the trailing hose, and 
air valves in the top of the helmet 
afford escape for the exhaled air. 
Small mica windows admit light and 
the helmet is of sufficient size to fit 
any man or woman. It is inexpensive 
and is being installed in factories and 
stores alongside the chemical fire ex- 
tinguishers, ready for instant use. 


CABINS OF ROUGH LOGS 
AND CONCRETE 


Concrete log cabins, combinations of 
one of the earliest kinds of home build- 
ing with one of the most modern, are 
becoming very popular in Cincinnati. 
Many of them are being built on the 
premises of wealthy residents as play- 
houses for children or dens for grown- 


Concrete Entrance to a Log Cabin 
as Built upon the Lawn of a 
Wealthy Cincinnatian 


A Conceete Les Cabin in Which the Earliest Form 


° ome Building is Combined with 
the Most Modern 
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Sumptuous Automobile That an English Firm is Building for an Indian Potentate 


ups. The odd beauty of the log cabins 
is gained by a combination of the 
woodcraftsman’s skill with finishings 
of rough concrete. Not only is the 
concrete used to give weight to the 
lower part of the buildings and to fill 
the chinks between the logs, but rough- 
surfaced masses are piled up about the 
entrances and the porch columns in 
imitation of natural rocks. The log 
cabins are not only picturesque, but 
firm and solid as a rock; all woodwork 
near the ground is cased in a protect- 
ing mass of concrete so that the struc- 
tures can be built very low without 
danger of decay. The concrete used is 
a simple composition of sand, coarse 
gravel, and cement. Natural-rock 
effects are obtained by breaking off 
huge chunks of hardened concrete 
and setting them in place with fresh 
cement. 


GORGEOUS AUTOMOBILE FOR 
USE IN INDIA 


The use of the automobile in India 
has not broken Oriental potentates of 
their love for gorgeous equipages ; they 
must have elaborate motor cars in imi- 
tation of their former horse-drawn ve- 
hicles. One is being built now in 
England for an Indian gentleman who 


sent in his own design. Besides an 
elegant coach body, it has outside seats 
for driver and footman. And all this 
is carried on a chassis with 128-in. 
wheel base and 56-in. tread. Its motor 
is 16 to 20 horsepower. 


NEW READY-MADE AERIAL 
OUTFITS 


Portable aerial outfits for propelling 
bicycles, canoes, boats and ice craft. 
have now appeared on the mar- 
ket, to take the place of the 
homemade affairs that are being 
built in various 


Decachable 
Aerial Outfit for 
Bicycles and Canoes 


parts of the country. Each outfit con- 
sists of a one-cylinder, 4-hp., high- 
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speed gasoline engine, an aerial pro- 
peller of small diameter attached 
directly to the engine shaft, and fit- 
tings for mounting the machine on a 
bicycle oracanve. The engine weighs 
only 11 1b., is very compact, and is 
completely inclosed so that it cannot 
easily get out of order. The propelier 
is not large enough to be cumbersome 
or dangerous, but has a high pitch. 
The outfit will drive a bicycle 100 
miles on a gallon of gasoline, at a 
speed ranging from a walk to 60 miles 
an hour, and it will propel a small boat 
or canoe about 8 miles an hour. 


NATION’S CENTER MARKED 
BY A WINDMILL 


The exact geographical center of the 
United. States is located on a farm 


This Windmill, on a Farm 12 Miles Northeast of 
Smith Center, Kan., Marks the Exact 
Center of the United States 


about 12 miles northeast of Smith Cen- 
ter, Kansas. According to the United 
States Geological Survey, its position is 
at latitude 39° 55’ and longitude 98° 
50’. A photographer who went out 
armed with these figures to find the 
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exact spot, discovered that it was oc- 
cupied by an old windmill standing 
beside a wooden shed. The tenant of 
the farm, when he learned that his 
windmill had such distinction, feared 
that the landlord might raise the rent. 


DAMAGED SHIP SAVED BY 
OIL CARGO 


A cargo of oil, because of its light- 
ness in comparison with water, saved 
a damaged ship from foundering, ac- 
cording to. reports circulated in Cal- 
cutta, India. The ship was a tank 
steamer, laden with 6,300 tons of oil, 
and was bound from New York to Cal- 
cutta. When off Point de Galle, Cey- 
lon, and three miles out from shore, 
the ship struck an uncharted rock and 
it was found that two of the tanks in 
the middle of the vessel were letting 
in water. The water lifted the oil to 
the tops of the tanks and then stopped 
coming in. In this condition the ves- 
sel was navigated up to Calcutta, a 
journey that took five days. The full 
extent of the damage was only discov- 
ered after the cargo of oil had been 
pumped out and the vessel placed in 
dry dock. Fore and aft were two big 
rents in the steel plates; in the middle 
of the hull was a gash 20 ft. long and 1 
in. wide, and at various parts of the 
hull were holes big enough for a man 
to put his head through. The expla- 
nation of this incident is found in the 
two facts that water and oil will not 
mix, and that crude oil weighs only 
about four-fifths as much as water. As 
a result the oil was forced to the tops 
of the damaged tanks and formed a 
seal that prevented the water from 
flooding the ship. 


@Portable houses that can be stowed 
away in an automobile, and set up in 
two hours at any convenient camping 
place, have been placed on the market 
in France. These houses are com- 
posed of interchangeable panels made 
of a compound of cement and asbestos 
and cost from $190 to $250, according 
to size. 
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EVERYDAY USES OF THE METRIC SYSTEM 
By FRED TELFORD 


ed people realize how widely the 
metric system of weights and 
measures is employed in this country. 
Yet sportsman and scientist, druggist 
and jeweler, farmer and physical di- 
rector, housewife and health officer, 
librarian and manufacturer, even the 
Federal government—al’ know and use 
the metric system. 

The scientific farmer no longer 
wonders at “calories” and “grams” and 
“liters” and “centimeters ;” he knows 
that the science upon which his agri- 
culture is based depends upon investi- 
gations in which only metric units are 
employed. For instance, in the Bab- 
cock milk test, which is familiar to 
every dairy farmer, 17.5 cubic centi- 
meters of sulphuric acid is added to 
17.6 cubic centimeters of milk. Certi- 
fied milk must, among other things, 
have less than 10,000 bacteria per cubic 
centimeter; and milk classified as 
“Grade A” must contain less than 100,- 
000 bacteria per cubic centimeter be- 
fore pasteurization, and less than 10,- 
000 afterward. 

The health officer determines the 
fitness of water for use by the number 
and kind of bacteria. He seldom ap- 
proves of water containing more than 
a few hundred bacteria per cubic cen- 
timeter, regardless of the kind; and 
water is labeled “good” only if it con- 
tains less than a hundred bacteria per 
cubic centimeter. It is worth mention 
that in case of serious illness the bul- 
letins issued by the physicians for pub- 
lic information now usually give the 
number of leucocytes and phagocytes 
per cubic centimeter of blood. 

Scientific housekeepers use metric 
units constantly. A balanced diet is 
of extreme importance in reducing the 
cost of food; and in figuring dietaries 
metric units only are employed. These 
figures are copied from a card giving 
the food value of a thick slice of white 
bread: 


All tables of foods, it may be added, 
whether for man or beast, express fuel 
values in the metric unit called the 
calorie. 

On July 1, 1915, American jewelers 
began using the international karat, 
defined as 200 milligrams, for weigh- 
ing jewels. Druggists have been us- 


(U.S Bureau of Standards) 
THE METRIC SYSTEM 

The fundamental unit of the metric system is 
the METER (the unit of length). From this the 
units of mass (GRAM) and capacity (LITER) are 
dervved. All other units are the decimal sub 
divisions or multiples of these. These three units 
are simply related, so that for all practical pur- 
poses the volume of one kilogram of water (one 

hiter| is equal to one cubic decimeter. 


MILLI- = one thousandth 001 ] 

CENTI- one hundredth 

DECI- = one tenth a 4 METER for lenge 
unit = one ‘. GRAM for mass 

* 10. LITER for capaciy 

HECTO- = ore unrest 100. 

KILO- = 


one thousand 


are formed by coubialog the words “METER,” 
“@RAM. as LITER’ w with the six numerical prefixes. 


LENGTH 
10 milli-meters mm = 1 centi-meter em 
10 centi-meters = 1 deci-meter dm 
10 deci-meters = METER 0 inches) m 
10 meters = 1 deka-meter dkm 
10 deka-meters = 1 hecto-meter hm 
10 hecto-meters = I kilo-meter (about % mile) = km 
MASS 
10 milli-grams mg = 1 centi-gram cg 
10 centi-grams = I deci-gram dg 
10 deci-grams = | GRAM (about 75 grains) g 
10 grams = 1 deka-gram dkg 
10 deka-grams = I hect hg 
10 hecto-grams = I kilo-gram (aéout 2 pounds) 
CAPACITY 
10 milli-liters ml = centi-liter ra 
10 centi-liters = 1 deci-liter dl 
10 deci-liters = LITER (about 1 quart) 
10 liters = I deka-liter dkl 
10 deka-liters = I hecto-liter (about a barrel) hl 
10 hecto-liters = I kilo-liter kl 


The square and cubic units are the squares and cubes of the linear units. 
The ordinary unit of land area is the HECTARE (about 2% acres) 


ing the metric system for some years. 
In some parts of the country doctors 
are slow to give up scruples and 
drams; but in eastern sections, and in 
the army and navy, metric weights 
are generally employed. Druggists 
throughout the country have the metric 
equipment. 

Opticians and oculists generally 
now use the metric system in measur- 
ing glasses. Lens diameters and thick- 
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U.S. Bureau of Standards 


METRIC EQUIVALENTS 
METER = 39.37 INCHES 


KLEGAL EQUIVALENT ADOPTED BY ACT OF CONGRESS. JULY 28, 1666 


Centimeter 
Meter 
Meter 
Kilometer 
Kilometer 


Sq. kilometer 
Sq. inch 

Sq. foot 

Sq. yard 
Acre 

Sq. mile 


Milliliter 
Milliliter 


Kilogram 
Kilogram 


Grain 

U. S. apoth. scruple 
U.S. apoth dram 
Avoir. ounce 

Troy ounce 

Avoir. pound 


Short or net ton 


LENGTH 


iu 


| 


0.3937 
3.28 
1.004 
0.621 


milliliters 
milliliters 
liter 
liters 
liters 
dekaliter 
hectoliter 


grains 

U. S. apoth. scruple 
U. S. apoth. dram 
avoir. ounce 


0.03215 troy ounce 


avoir. pounds 
troy pounds 
gross or long ton 
short or net tons 


grams 
grams 
grams 
grams 
grams 
kilogram 
kilogram 
metric tons 
metric ton 


nesses are expressed in millimeters and 
the distance between pupils in fitting 
spectacles is almost always written on 
oculists’ prescriptions as “65” or “68,” 
or whatever the case may be, the opti- 
cian understanding that millimeters 
are meant. 

The new wireless law of the United 
States uses terms of the metric sys- 
tem exclusively. The wave lengths 
permitted for amateur and commercial 
use are expressed in meters, while the 
daily time signals sent out from the 
government wireless stations are of 
2,500 meters wave length and instru- 
ments must be adjusted to that scale 
in order to receive them. 

Physical directors in colleges and 
gymnasiums have been taking meas- 
urements of men and women for years 
in metric units. Weights are expressed 
in kilograms, height and chest girth in 
centimeters, lung capacity in liters, 
and so on. No large gymnasium of 
the country now keeps these records 
in English units. 

Printers and librarians frequently 
express the size of books in centi- 
meters instead of using words like 
octavo and duodecimo. The following 
description is taken verbatim from an 
advertisement in a school paper: 

“Elementary Arithmetic. 
388+xxii. 14x19 cm.” 

Many a sportsman received a shock 
in 1912 when he learned that all dis- 
tances in the Olympic Games are ex- 
pressed in metric units. The 100-meter 
dash displaced the 100-yd. dash and 
the 1,500-meter run the mile run; 
jumps were measured in meters and 
centimeters; and so on through the 
list. Only recently a French airman 
made a new altitude record; and all the 
press reports gave the height attained 
in meters. 

Recently the metric system has en- 
gaged the attention of exporters of ma- 
chinery. Except for the English-speak- 
ing peoples, nearly every civilized or 
semicivilized country in the world 
uses metric units only. These nations 
naturally dislike to buy machinery 
whose dimensions are in English units. 
Formerly they had little choice, as 


Pages, 


| inch 
feet 
yards 
| statute mile 
0.6896 nautical mile 
Inch 2.540 centimeters 
Foot | 0.306 meter 
Yard 0914 meter 
Statute mile I 161 kilometers 
Nautical mile 1.863 kilometers 
AREA 
Sq. centimeter = 0.156 sq. inch 
Sq. meter 10.76 sq. feet 
Sq. meter 1.196 sq. yards 
Hectare 247 acres 
0.386 sq. mile 
6.46 sq. centimeters 
= 0.0929 sq. meter 
= 0836 sq. meter 
0406 hectare | 
aso sq. kilometers 
VOLUME 
Cu. centimeter = 00610 cu. inch 
Cu. meter 36.3 cu. feet 
Cu. meter = 1808 cu. yards 
Cu. inch = 1689 cu. centimeters 
Cu. foot = ©0283 cu. meter 
Cu. yard = ©0765 cu. meter 
CAPACITY 
| | 0.0338 U.S. liq. ounce 
0.2706 U.S. apoth. dram 
Liter 1.067 U.S. liq. quarts 
Liter 0.2642 U.S. liq. gallon 
Liter 0908 U.S. dry quart 
Dekaliter 1.136 U.S. pecks 
Hectoliter U.S. bushels 
U. S. liq. ounce 29.67 
U. S. apoth. dram | 8.70 
U. S. liq. quart 0.046 
U.S. dry quart 1.101 
U. S. liq. gallon 3.785 
U. S. peck 0.881 
U. S. bushel 0.3624 
EIGHT 
Gram 15.48 
Gram 0.772 | 
Gram 0.0353 
Gram 
2.206 
Metric ton 0.984 
Metric ton 1.102 : 
0.0648 
1.296 
3.89 
28.35 
31.10 
0.4536 
Troy pound 0.373 
Gross or long ton 1.016 
0.907 
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English and Americans controlled the 
markets. Now, however, Germany is 
an active competitor; and the employ- 
ment of metric units in their machines 
has given the Germans a great advan- 
tage. In fact, they have compelled 
English and American manufacturers 
who wish to retain South American 


may dominate the world’s markets and 
force their units upon other countries ; 
they may retire from the export trade ; 
or they may adopt the metric system. 
The first and second of these alterna- 
tives seem equally improbable ; and the 
installation of a second set of ma- 
chinery in many factories, turning out 


=1 CUBIC CENTIMETER (C.C) 


GRAM 
WATER| 


1 CUBIC 


DECIMETER 
(1000 CUBIC CENTIMETERS) 
E.QUALS 


1 LITER 
(UNIT OF CAPACITY) 
1 LITER OF WATER. WEIGHS 


1 KILOGRAM(cR&Ns 


(UNIT OF WEIGHT) 


Chart from U.S. Bureau ef Standards 


trade to install in their factories a sec- 
ond set of machines based on the 
metric system. 

It is evident that the fight for the 
world’s trade will have far-reaching 
effects upon weights and measures. 
Standardization has gone so far that 
it seems impossible to have in one 
country two sets of machinery with 
different dimensions. Three possibili- 
ties are open: English and Americans 


parts measured in metric units, seems 
to show which way the wind blows. 
The metric system has become a 
matter of some moment to politicians 
and statesmen. Bills have been before 
Congress providing for the use of 
metric units in all government work. 
Some have proposed the universal em- 
ployment of the metric system. None 
of these bills has become a law, but 
some have had enough support to 
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cause concern to the interests affected 
and to bring about a sharp alinement 
in committees. 

The government has been driven to 
rely upon metric units. The legal def- 
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country employ metric units more or 
less, and that the number is constantly 
growing. 

There are three reasons that account 
for the increasing use of the metric 


1 


4 INCHES - U.S. STANDARD 


2 3 


ONE INCH 
4 


| DECIMETER oF A METER) 
ACTUAL SIZE 


1 4 6 7 8 


25 MILLIMETERS 
2.5 CENTIMETERS 


Yooo OF A METER 
| MILLIMETER = 


Yoo OF A METER 


one 
MILLIMETER 
inition of our fundamental units of 
length and weight, the yard and the 
pound, are today based upon the in- 
ternational meter and kilogram. Be- 
cause of the lack of other worthy 
standards, it was provided by execu- 
tive order in 1893 that the yard is 
3,600/3,937 of the international meter, 
and the pound 10,000/22,046 of the in- 
ternational kilogram. 

The metric system has been used for 
years in all scientific work except en- 
gineering. Textbooks of physics, 
chemistry, and other sciences, employ 
metric units almost exclusively. The 
focal length of lenses in compound 
microscopes, formerly expressed in 
inches, are now almost invariably 
given in centimeters. Graduates can 
now hardly be secured to measure 
cubic inches. Nearly all the scientific 
work of students and teachers, even in 
the high school, is done with metric 
units. 

Metric units are employed by many 
other classes of people in the United 
States. In the field of electricity, for 
instance, all the units are metric. 
Enough has been given, however, to 
show that millions of people in this 


10 MILLIMETERS 


Yoo OF A DECIMETER 
Yo OF A CENTIMETER 


Yo OF A DECIMETER$=1 CENTIMETER 


Chart from U. 8. Bureau 
of Standards 


ONE CENTIMETER 

system. The simplicity that makes 
it popular with scientists also appeals 
to the wayfaring man. In the Eng- 
lish system there are 74 units hav- 
ing 56 names (18 of which, like 
“mile” and “ton,” are ambiguous). 
The metric system has only five 
root words and seven prefixes. More- 
over, it is based on a decimal sys- 
tem. Just as we wonder why the 
Englishman clings to his cumbersome 
pounds, shillings, pence, and farthings, 
the German wonders at our high re- 
gard for feet, yards, and rods. A 
French schoolboy can tell in an instant 
that 3,756 meters make 3.756 kilo- 
meters ; but it takes pencil, paper, time, 
and mathematical ability for an Amer- 
ican to change 136 rods to feet or 
inches. 

The metric system also has the ad- 
vantage that its fundamental stand- 
ards have been prepared with pains- 
taking care and accuracy, and are as 
nearly invariable as possible. Now 
that accurate standards and gauges 
are demanded in nearly all trades, this 
is an important point. The United 
States never had a standard pound 
worthy of the name; and none of the 
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standard yards prepared has been suf- 
ficiently accurate for modern purposes. 
With the metric standards, on the 
other hand, a body of eminent scien- 
tists worked nearly 10 years merely in 
preparing the metal; and a still longer 
time was consumed in making and 
graduating the standards. It is not 
chance that our legal definitions of the 
yard and pound are based upon the in- 
ternational meter and kilogram. 

It is in new fields, however, that the 
metric system is advancing most rap- 
idly in this country. The English 
units are displaced but slowly wher- 
ever well established. Scientific agri- 


EAR-DRUM PROTECTORS FOR 
GUNNERS 


Deafness is so common among gun- 
ners who load and fire large modern 
artillery that an ear-drum protector has 
been invented to save their ears during 
the terrific concussion which accom- 
panies the firing of a large gun. It 
consists of a celluloid tube with two 
rubber disks, small enough to be in- 
serted in the ear. While it furnishes 
a perfect protection against the concus- 
sion, it does not prevent the wearer 
from hearing ordinary conversation 
without difficulty. 


A USEFUL TOOL FOR THE 
MACHINIST 


One of the latest attachments for 
milling machines is a 
dog, designed for gen- 
eral index-head work and 
spiral work on 
tapers. It is 
claimed to insure 
absolutely accurate spac- 
ing and also to prevent 
all lost motion during 
the progress of the work. 


(The highest hotel in the United States 
is to be built at Corona, Cal., 12,000 ft. 
above sea level. 


culture and housekeeping, for instance, 
are of recent origin; so is electrical 
science. Scientists investigating in 
these fields use the metric units, and 
their units are taken up by the practical 
workers. As _ science is constantly 
opening up new fields, this means a 
rapid increase in the number of peo- 
ple using metric units. 

It seems within the bounds of prob- 
ability that within the next hundred 
years the American people will reach 
that stage of advancement where they 
will give up their present illogical and 
cumbersome system in favor of the 
simpler metric system. 


MOVING ADVERTISING SIGNS 
IN STREET CARS 


Moving signs which bring every ad- 
vertisement past every passenger once 


Moving Street-Car Signs Which Travel from One End 
of the Car to the Other, Driven by Electric Power 


every few minutes have appeared as 
a substitute for the rows of pasteboard 
advertising cards which occupy the 
space over street-car windows. Every 
advertisement in the row travels 
slowly from one end of the car to the 
other and all preference in space is 
eliminated. The moving signs consist 
of long lines of advertising cards car- 
ried by moving belts in a glass case, 
occupying the space now taken by sta- 
tionary signs. Small motors in the 
motorman’s vestibule, connected with 
the belts by flexible shafts, furnish the 
motive power. 
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MAKING BUILDING BLOCKS 
OF SNOW 


An ingenious novelty on the Ger- 
man market is an adjustable wooden 


EXPANDED CORK FOR COLD- 
STORAGE INSULATION 
Expanded cork slabs are being mar- 


keted by a London concern for use 
in cold-storage insula- 


Constructing a Wall of Snow tion. Natural cork is 
Blocks Made in a Wooden Form 


Similar to Concrete Molds 


expanded by a special 
process to more than 
double its original vol- 
ume, with a correspond- 
ing enlargement of the 
minute cells in the cork 
which contain the insu- 
lating cushions of still 
air. The result is a 
much greater volume of 
still air for a given 


form, of the kind used in concrete 
molding, by means of which children 
can construct blocks of snow for vari- 
ous kinds of snow structures, such as 
Eskimo igloos, castles, forts, and the 
like. The manner of using the forms 
is simply to fill them with snow and 
tamp it firmly. 


DEFLATED-TIRE ALARM 


A new type of soft-tire alarm is here 
shown. The valve is fitted with a pin 
which projects a 
measured distance 
into the interior of 
the tire. When the 
tire becomes soft this 
pin is pushed up- 
ward by the rubber 
tread, a contact is 
made inside the 
valve, and a whistle 
blows. 


CTesting the voice 
of an opera singer by 
means of the long- 
distance _ telephone 
was a method re- 
cently employed by 
a New York theatri- 
cal booking firm before engaging a 
singer for one of its principal plays. 


quantity of solid mat- 
ter, which increases the 
insulating capacity quite considerably. 


NEW YORK’S COMMERCE NOW 
LEADS THE WORLD 


New York City is now the world’s 
greatest port, according to recent sta- 
tistics on the imports and exports of 
10 of the largest ports. In the fiscal 
year ended June 30, 1913, $1,973,981,693 
worth of shipping passed through New 
York, giving her a lead of almost $200,- 
000,000 over London. After New York 
and London, the other ports rank as 
follows: Hamburg, Liverpool, Ant- 
werp, Marseilles, Havre, Bremen, 
Buenos Aires, Calcutta. New York’s 
position as the center of the world’s 
trade will be strengthened by the Pan- 
ama Canal, which will bring her 1,600 
miles nearer Yokohama than Liver- 
pool, 2,500 miles nearer Sydney, 4,000 
miles nearer Wellington, and 2,574 
miles nearer Valparaiso. Five times 
as much commerce goes through New 
York today as was carried on by the 
entire country 50 years ago. Her 
harbor, bordered by five great cities 
joined in one metropolis, has a shore 
front of 748 miles, equipped with the 
latest machinery for handling freight. 
Of this straight water front, 555 miles 
belong to Greater New York and 193 
to New Jersey. In one instance in 
New York, 100 miles of straight wa- 


A — 
| 
| 


POPULAR MECHANICS 851 


ter front have been developed into 224 
miles of wharfage. On the New Jer- 
sey shore, 133 miles of wharfage have 
been built along 20 miles of straight 
water front. 


SLOTS IN WEB INCREASE LIFE 
OF RAIL 


Perforating the web of a street-car 
rail with narrow slots is a plan that is 
being tried successfully in Gothenburg, 
Sweden, for increasing the resiliency 
of the rail and reducing the wear when 
the rail is laid in a concrete or other 
rigid foundation. The slots may be 
placed either horizontally or inclined, 
as shown in the illustration, the effect 
in either case being that of bridging 
the head over the space occupied by 


Method of Increasing Life of Rail by Perforating Web 


the slot. It is claimed that irregulari- 
ties in the rail head wear smooth when 
the rail is slotted in this way. 


NEW ELECTRICAL WATER 
STERILIZER 


The process of electrical purification 
of water has been made available com- 
mercially by a sterilizing machine of 
a size adapted to hotel, apartment- 
house, and factory use. Besides be- 
ing automatic and inexpensive to op- 
erate, it is effective in removing all 
bacteria and other matter in the water. 
The machine operates on city pressure 
and city current and is in operation 
only when water is being drawn 
through it. In passing through the 
sterilizer, water first enters an elec- 
trode box and circulates among a se- 
ries of pure-iron plates which transmit 


current through the thin sheets of 
water between them. The current 
partly decomposes the water and gives 


Automatic Sterilizer for Purifying Water by 
Electricity 
off free oxygen, which kills the animal 
and vegetable matter, and iron hydrox- 
ide, which forms a film about all matter 
in suspension. Then the water passes 
through a coagulation chamber where 
the heavier material settles to the bot- 
tom. Two filter chambers next re- 
move the remaining particles of solid 
matter. The current is controlled by 
a contact valve through which the wa- 
ter passes after it leaves the filter beds. 


TOWEL HOOKS ATTACHED TO 
HOT-WATER TANK 


The warmth of a hot-water tank in 
kitchen or bathroom can be utilized 
for drying towels or wet clothes by 
the use of a ring 
of hooks that has 
appeared on the 
market. The pat- 
ented towel drier 
is made of a gal- 
vanized-s t e e 1 
band which 
clamps around 
the boiler near 
the top and has a 
number of hooks 
protruding from 
it. The bands 
will fit standard 
boilers of 30, 35, or 40-gal. capacity and 
are strong enough to support a heavy, 
wet overcoat. 
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ROPE-FILLED HORSESHOE 
FOR CITY STREETS 


A rope-filled horseshoe that is new 
in this country, but is in common use 
in Germany, may solve one of the 
greatest prob- 
lems in shoeing 
city horses, that 
of providing a 
shoe that will 
grip slippery as- 
phalt and paved 
street surfaces. 
The tread sur- 
face of the shoe 
is made with 
raised edges and 
in the groove 
thus formed tar- 
soaked rope is 
securely fastened 
so that it pro- 
jects slightly be- 
low the metal 
edges. The rope 
center makes a 
cushion for the 
horse and quickly picks up sand and 
small stones, which become perma- 
nently imbedded in the surface and 
supply the friction necessary to pre- 
vent slipping. 


LARGE COAL FIELDS NEAR 
THE SOUTH POLE 


Deposits of coal, which may prove 
to be the most extensive unworked 
coal fields in the world, were discov- 
ered in the Antarctic by the Shackle- 
ton and Scott expeditions. In one 
sandstone and shale cliff, the Shackle- 
ton party found seven outcropping 
seams of coal which were 7 ft. thick, 
including a few clay bands, and tests 
of specimens have shown the coal to 
be of workable quality. The same field 
extends 650 miles northward from the 
head of the Beardmore Glacier, accord- 
ing to Scott’s geologists. 


CPatternmakers’ foot rules are 121% 
in. long because the expansion of 
molten cast iron is 1% in. to the foot. 


LARGEST EGGS PRODUCED 
IN MANCHURIA 


The largest eggs in the world are 
produced in Manchuria, where eggs 
weighing as much as 414 oz. are some- 
times found, and where an average of 
six to the pound is common, says a 
consular report. The highest Ameri- 
can average is about seven to the 
pound. The Manchurian eggs are often 
poor in flavor and sometimes objec- 
tionable, but this is due to the char- 
acter of the food that the hens are com- 
pelled to consume for want of better, 
and to the fact that they receive prac- 
tically no attention from their owners. 


INGENIOUS “SAFETY” 
WATER GAUGE 


Serious accidents have been caused 
by the fact that a water- 
gauge glass looks very 
much the same when 
empty as when com- 
pletely full. Any possi- 
bility of mistaking an 
empty glass for a full 
one is done away with 
in this gauge by means 
of the spiral marking 
on the back of the 
glass. Due to refrac- 
tion, this spiral mark- 
ing becomes practically 
horizontal when_ seen 
through water. 


The _ Pennsylvania 
Railroad is planning the 
installation of wireless 
telephone apparatus on 
its trains for preventing 
accidents and for the 
convenience of the train 
crews. This system will 
permit the conductor in 
the caboose of a freight 
train to converse with 
the engineer and will 
eliminate, to a great ex- 
tent, the necessity of having the brake- 
men climb over the tops of the cars. 
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HOW PANAMA CANAL LOCKS ARE MADE WATER-TIGHT 


For preventing leakage around the 
ends of the lock gates of the Panama 
Canal the most careful fitting and ad- 
justment is required. The lower guard 


Hinged Joint of Panama Canal Lock Gate 


locks at Gatun are completed and in 
service, and the way of securing water- 
tight joints at the hinged and swing- 
ing ends of the steel leaves is shown 
in the illustrations. Each of the four 
leaves of these gates is 65 ft. long, 47 
ft. 4 in. high, and 7 ft. thick, and weighs 
390 tons. The leaves swing on heavy 
steel upright pins anchored in the floor 
of the lock. To make a water-tight 
joint with the wall a heavy steel cast- 
ing with a recess in its outer surface 
was set in the lock wall as it was built. 
A bearing plate was then set in the 
recess of the casting and held in place 
by 1-in. bolts. The end of the leaf was 
prepared in the same way, the steel 
casting being permanently attached by 
means of bolts. After the plates were 
closely adjusted, hot babbitt metal was 
poured into the spaces between the 
bearing plates and the castings, forc- 
ing them together to form a water- 
tight joint. The same method was fol- 
lowed in securing an exact fit in the 
swinging ends of the leaves. Leakage 


at the bottom of the leaves is prevented 
by means of a rubber strip 5 in. wide 
and 4 in. thick, which serves to make 
a water-tight joint between the wooden 


How Leakage 
is Prevented 
at Bottom of Gate 


Close Fit of the Swinging Ends 


beam carried by the leaf and the 
wooden sill imbedded in the floor of 
the lock. 


A SAFETY STOP COCK FOR GAS 
RANGES 


Accidental opening of the gas cocks 
on gas ranges is made impossible by 
a safety gas cock that has just ap- 
peared. It can- 
not be opened by 
a swish of the 
cook's skirt, by 
the cat, or by 
mischievous chil- 
dren; it locks in 
whatever posi- 
tion it is placed. 
The locking is 
accomplished by 
a notched plate below the handle and 
a spring catch, which slips into the va- 
rious notches to hold it open, closed, 
or at any angle. A slight pressure on 
the end of the handle releases the catch. 
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NEW MOTOR COAT WITHOUT 
BUTTONS 


The new mo- 
tor coat shown 
in the accompa- 
nying picture is 
being worn ex- 
tensively by 
English automo- 
bilists. It has no 
buttons, but is 
drawn _ tightly 
about the body 
by a single strap- 
and-buckle fast- 
ening. The full- 
ness of the front 
makes it possible 
to wear this coat 
over another topcoat and to lap it over 
so as to keep out the rain very effectu- 
ally. 


SERIOUS FIRE IN A PILE OF 
STEEL CHIPS 


The belief that iron will not burn 
was exploded recently by a fire in a 
pile ot scrap iron which gave the 
Plainfield, N. J., fire department sev- 
eral hours’ hard work. Behind a ma- 
chine shop there was a large heap of 
steel chips from automatic turret and 
screw machines—a pile 8 ft. high, con- 
taining several car loads. Consider- 
ing the heap fireproof, the yard gang 
started a rubbish fire against one side 
of it. Long after the rubbish had 
burned out, smoke and flame began to 
come from the pile of steel chips and 
in several places the bottom was found 
to be glowing white hot. Twice dur- 
ing the next 12 hours the fire depart- 
ment had to be called to fight the 
fire, and each time after it had been 
flooded with two powerful streams the 
fire in the steel chips sprang up again. 
It burned with a weird, hissing sound, 
little smoke and only thin yellowish 
flames, but tremendous heat. The 
chips had been -put through a cen- 
trifugal separator and very little oil 
was left upon them. Hence it must 
have been the iron that burned. Evi- 


dently the metal was so finely divided 
and presented so much surface to be 
oxidized in proportion to the radiat- 
ing surface of the pile that combus- 
tion proceeded exactly-as in a pile of 
coal, only faster. The pile sank to 
one-third its height, but the metal had 
not melted; where the fire had been 
hottest the chips simply turned dark 
blue. 


OIL CUP MAKES CASTER 
ANT-PROOF 


For eliminating one of the most com- 
mon annoyances of the housewife, an 
ant-proof caster 
has in- 
vented for use on 
kitchen cabinets. 
The upper part 
of the caster is 
in the form of a 
cup which en- 
tirely encircles 
the wooden leg 
of the cabinet, 
and which is in- 
tended to be 
filled with oil. The oil serves as a 
barrier which the ants cannot pass. 


ELECTRIC FOUNTAINS FOR 
THE HOME 


Small electric fountains, designed 
particularly for sun parlors, halls, cor- 
ridors, and like places, 
in private residences, 
hotels and stores, are be- 
ing featured by a foun- 
tain concern. The equip- 
ment consists of a self- 
contained motor and 
pump, and mechanism 
for producing variable- 
color light effects. 


@To determine whether 
oil exists in profitable 
quantities, the United 
States government is 
planning to drill a series 
of test wells in different sections of the 
Philippine Islands. 
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COOLER FOR HOT JOURNALS 
ON RAILWAY CARS 


Several railroads have _ recently 
adopted a new safety device for cooling 
hot journals on railway cars without 
crystallizing the metal. Ordinarily 
when a car develops a “hot box,” the 
train crew puts out the fire and cools 
the journal by throwing cold water on 
it. This usually crystallizes the metal 
and sooner or later the journal “burns 
off” and perhaps causes a wreck. But 
the real cause of the hot box is a rough 
place in the journal or the brass above 
it and the best way to treat it is to 
cool it slowly until the journal runs 
down to a proper bearing. The new 
device accomplishes this by dripping 
water on the hot journal while the 
train is running. It is hung on the car 
in such a way that the heat of the jour- 
nal and the motion of the train keeps 
it from freezing. 


GREENHOUSE HEATED BY A 
HOT SPRING 


In Yellowstone Park the caretaker 
of a hotel has taken advantage of na- 
ture’s waste heat by building a green- 
house over a boiling-hot spring. Even 
while the temperature outside is far 
below zero his vegetable garden in the 
natural hothouse flourishes, and at cer- 
tain times of the year the heat inside 
becomes dangerously intense. The 
greenhouse is built of old windows 
discarded when a hotel was remodeled 
and its soil was brought from the hills 
some distance away, because there was 
nothing but mineral matter and lava 
about the spring. 


EXPANDING ANCHOR FOR 
TELEPHONE POLES 


An expanding anchor for holding 
telephone and other poles in an up- 
right position is so constructed that 
the two jaws of the device are ex- 
panded in solid earth at the bottom of 
the hole and securely locked in place 
by the upward movement of the an- 


chor bar when the strain is applied. 
The anchor is made of malleable iron 


An Anchor for Holding Telephone Poles 


and the only tools required to set it in 
position are an auger and a common 
tamping bar. 


EXPLODING CAP GIVES 
BURGLAR ALARM 


A novel burglar alarm is shown in 
the accompanying illustration. In the 
screw cap at the 
bottom of the de- 
vice a percussion 
cap small 
blank cartridge _ — 
is placed. The 
device per- 
manently at- 
tached to the 7 
door jamb, and 
the arm set to 
engage the door, 
as shown. As ~ 
the door is 


opened the arm 

swings outward till it falls in the slot- 
ted opening, the bottom of the pin, of 
which it is a part, exploding the car- 
tridge. 
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NOVEL AND PRACTICAL 


For supplying a demand that has 
sprung up 
among men for 
safety pins, and 
other devices, as 
a substitute for 
garters when 
long drawers are 
worn, a _ device 
Simple Hose Supporter has been intro- 
duced which is 
made of Ger- 
man-silver spring wire and finished in 
gold plate and polished German silver. 
It is claimed that this device causes no 
binding about the leg. 

One of the latest novelties is a clasp 
which does away 
with the necessity of _,~ 
disfiguring a watch,/ 
with the usual 
when it is to be at- 4qy 
tached to a bracelet, 
and which enables 
the wearer to attach 
and remove the 
watch readily. This Clasp for Attaching 
attachment consists Watch to Bracelet 
of four hooklike 
holders, adjusted by means of a 
ratchet, which grip the watch and hold 
it securely in position. 

A new eye and nose shield for the 
use of motorists which has just been 
placed on the market, is provided with 
an attachment that projects below the 
nose and pre- 
vents the wearer 
from _ inhaling 
dirt and dust. 
The shield is 
perfectly trans- 
parent and is so 
shaped that it 
may be worn 


over eyeglasses 
Motorists’ Shield That if desired. 
Prevents Wearer from A si gna 1 


Inhaling Dirt and Dust 

ing device to be 
carried on the rear of an automobile 
below the number plate and in plain 
view of the driver of a following car is 
now being introduced. This device 


THINGS FOR DAILY USE 


consists of a four-sided prism suspend- 
ed horizontally and operated by gear- 
ing which is controlled from the 
driver’s seat so that any one of the 
faces may be brought into view. On 
the four sides of 
the prism, re- 
spectively, the 
words “left,” 
“right,” “stop,” 
and “danger,” 
are painted, to 
serve as a warn- 
ing to the driv- 
er of the follow- 
ing car. 

A self - plug- 
ging tap for tin 
vessels is a handy device recently in- 


Device Used on Auto- 
mobile to Signal Driver 
of Following Car 


- vented. The tap is provided with a 


steel screw projecting below a disk 
that carries steel cutting points. By 
means of the screw and disk a hole of 
exactly the right size is cut in the tin, 
and into this the end of the tap is 
screwed. 

An automobile tire designed to sup- 
port the car satisfactorily even when 
entirely deflated 
is a recent 
French inven- 
tion. Above and 
below the air 
chamber are 
chambers filled 
with elastic 
strips. When the 
tire is deflated, 
as from a puncture, these two cham- 
bers bear against 
each other and 
prevent the tire 
from collapsing. 

Anelectric 
lantern adapted 
to the use of 
persons who 
need a light in- 
termittently has 
been placed 
on the market. 
When the lan- 
tern is picked up by the bail the light 


Self-Plugging Tap for 
Use with Tin Vessels 


Automobile Tire That 
will Not Flatten Out 
When Deflated 
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is turned on. Then, when the lantern 
is set down the light is turned off if the 
bail is dropped to one side, but is left 
on if it is dropped to the other side. 
Current is supplied by a three-cell bat- 
tery. 

A recently invented nozzle for use in 
emptying barrels 
containing liq- 
uid is shaped 
like the mouth of 
a pitcher and is 
designed to be 
insertedina 
bung hole in the 
side of the bar- 
rel. A hook, 


In This Electric Lantern 
Light is Turned Off 
or On According to 
Position of Bail 


part of the de- 
vice, bears 
against the up- 
per edge of the bung hole and is se- 
cured in place by means of a screw that 
is forced into the wood. _ 

In a new type of sanitary tumbler 
holder, recently brought out, the glass 
is held face downward by four spring 
wires which easily adjust themselves 
to the ordinary ‘. 
variations in the if! 
size of glasses, 
and project up- 
ward into the 
glass in such a 
way as to give 
it firm support. 
This device is 
brass through- 
out with nickel- 
plated finish. 

To prevent 
children and delirious patients from 
throwing off the 
ice bag which is 
a necessity in 
the treatment of 
fevers a new ice- 
bag holder, 
shaped much 
like a cap, is be- 
ing brought into 
use. The ice bag 
A Bow is inserted 

through an open- 
ing in the top of the holder and this is 


IQ WX 


A Convenient Nozzle 
for Emptying Barrels 
Containing Liquid 


which forms. 
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then fastened to the head by means of 
straps. 

Dressing the hair without the aid of 
an assistant is 
made easy by 
means of a 
French novelty 
recently brought 
out. This device 
consists of a 
small mirror 
having a handle 
for insertion be- 
tween the teeth. 
It is designed to 
be used in con- 
junction with a 
large mirror for 
giving a view of 
the back hair. 


Cap for Securing Ice Bag 
to Head of Fever Patient 


The holder is simply 
placed between 
the teeth, as 
shown, and the 
mirror is turned 
to such a position 
that it catches 
the _ reflection 
from the large 
mirror. The de- 
vice is used in 
exactly the same 
way as the ordi- 
nary hand mir- 
ror, but leaves 
the hands free. 

A swinging seat supported on the 
leg of the kitchen sink is a new device 
designed to make easier the work 
of the housewife, 
who often finds 
it tiresome to 
stand at the sink 
while “doing” 
the dishes. The 
seat is carried on 
a strong swing- 
ing bracket con- 
sisting of two 
metal tubes, one 
placed above the 
other. Each of 
these tubes is at- 
tached to the leg of the sink by means 
of journal-like bearings, the whole de- 
vice being very strong. 


Convenient Accessory for 
Use in Dressing the Hair 


Swinging Seat That Makes 
the Housewife’s 
Work Easier 
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AUTOMOBILE HEADLIGHT IN 
NOVEL POSITION 


A number of advantages have been 
secured by an automobile driver by 
placing the headlight on the back of 


Headlight Where Driver can Direct Its Rays 


the seat, as shown in the illustration. 
The light can be placed as high as de- 
sired without obstructing the view, 
and, while the direct light is thrown 
far ahead, the front of the car is suf- 
ficiently illuminated to enable the 
driver to read the speedometer and see 
the mechanism. The lamp is electric, 
current being supplied by a battery 
carried in the back of the car. 


NEW COMPOSITION FLOORING 
FOR SHIPS 


A composition flooring has at last 
been invented which seems to meet 
the requirements demanded by ship 
builders for waterproof deck and floor 
coverings. The chief difficulty with 
other composition floorings has been 
that they are too hard and cannot be 
kept from cracking under the strains 
and stresses of a floating structure. 
The new composition has sufficient re- 
siliency and power of expansion to 
take up the vibrations of a ship and 
all changes in temperature, from 30 
below zero in winter to 100 deg. in 
the summer. In addition, the flooring 
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forms a perfect bond with wood, steel, 
and concrete—so perfect that it can- 
not be removed except with a hammer 
and chisel. As it is entirely mineral 
in character, it is absolutely proof 
against cold, fire, or water. The com- 
position is a mixture of asphalt, pow- 
dered stone, and other ingredients, 
which is cooked in a mass for many 
hours. It is applied boiling hot and 
solidifies quickly. While it is perfectly 
impervious, it is slightly soft like an 
asphalt pavement and yields to pres- 
sure and strains without cracking or 
loosening. Nails driven into it will 
hold quite as well as in wood. 


MILK BOTTLES MADE OF 
PAPER 


Milk bottles, made out of waxed 
cardboard, are being advocated as the 
most sanitary receptacles for the de- 
livery of milk. Such bottles are only 
used once, and then should be thrown 
away by the housewife. The bottles 
come from the manufacturer nested as 
shown in one of the drawings, and 
wrapped in dust-proof paper. The 
milk dealer breaks the wrapping, sets 
out the paper bottles, fills them, and 
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Dies for Stamping 
Paper Milk Bottle 


Unused Bottles, 
Nested 
snaps the cardboard caps in place. 
There is no expense due to breakage, 
or of collecting again, and no washing 

labor. 
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WIRE PLIERS WITH KNIVES 
FOR REMOVING INSULATION 


These wire-skinning pliers have 
knives on both sides of the tongues, for 
cutting the insulation, a knife for split- 
ting the insulation lengthwise of the 
wire, still another knife for scraping the 
wire, and a slot for bending loops in 


Particularly Complete Insulation-Removing Pliers 


the ends of the wire. The jaws are 
crosshatched to give a good grip in 
pulling off the insulation, 


NEW WOOD-PAVING BLOCKS 
ARE CUT WITH LUGS 


Three advantages are claimed for a 
new form of wood blocks for paving 
purposes having lugs running with the 
grain. The projections provide for 
expansion, it is said; the open joints 
give better footing for horses, espe- 


A Pavement of Lugged Blocks 


cially on grades, and workmen are 
guided by the points in laying the 
pavement with the blocks properly 
spaced. 


MAGNETIC SIGNS AND STORE 
CARDS 


Magnetic letters are one of the latest 
devices for making show-window and 
counter signs quickly and easily. The 
letters are simply arranged in the 
proper order on a metal background— 
they stick wherever they are placed. 
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Each letter is made of metal and has 
one or two small flat magnets soldered 


Magnetic Letters Used in Forming Changeable 
Signs and Show Cards 


in the concave spaces on the back. The 
background of the sign is a thin sheet 
of iron, painted black, and the letters 
se to it in whatever position it is 
reld. 


MECHANICAL CRANKER FOR 
GASOLINE ENGINES 
Among the latest self-starters for 
gasoline engines, is a mechanical 
cranker which imitates the accelerated 
speed of the hand crank. It is simple 
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Mechanical Cranker for Gasoline Engines Which 
Imitates Hand Cranking 


in design and can be operated from an 
automobile seat. The cranker itself 
consists of a disk mounted so as to 
revolve with the engine shaft and car- 
rying a number of pawls which engage 
the teeth of a small wheel which turns 
loosely on the same shaft. A cable, 
attached to the piston rod of a cylinder 
for compressed air or gas, passes 
around a spiral drum on the toothed 
wheel, and is fastened to a spiral spring 
at the other end. When compressed 
air is turned into the cylinder, the pis- 
ton unwinds the cable from the drum, 
the toothed wheel catches a pawl on 
the disk, and the engine shaft is re- 
volved; the spring then returns the 
cable to its former position. The spiral 
shape of the drum gives the accelerated 
speed of hand cranking. When the 
engine is running, centrifugal force 
swings the pawls away from the 
toothed wheel. 
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LAMP-POST THAT REQUIRES 
. NO LADDER 


A jointed lamp-post, the lamp-carry- 
ing part of which is hinged to the base, 
thus eliminating 

the use of a lad- 
der for cleaning 
or other pur- 
poses, has been 
introduced in 
Germany. 
upper section of 
the post is held 
upright by 
means of a wire 
rope wound over 
a drum or reel 
contained in the 
base, and is oper- 
ated by a crank 
which cannot be turned until a small 
door on the side of the post is opened. 


Courtesy Die Export Woche 


HORIZONTAL METAL-FILA- 
MENT ELECTRIC LAMP 


An electric lamp having the metal 
filament arranged horizontally instead 
of perpendicu- 
larly re- 
cently appeared 
on the European 
market. It is 
claimed that the 
horizontal 
mounting _pro- 
duces 50 per cent 
more illumina- 
tion directly be- 
low the lamp 
than is provided 
by a vertical filament consuming the 
same amount of current. 


TREES FOUND NOT TO CON- 
TAIN NATURAL GAS 


When woodsmen cut hardwood 
trees in the Ozarks, a peculiar phe- 
nomenon sometimes was_ observed. 


Cavities near the base were often found 
to contain gas. When these cavities 
are cut into by the oak-tie cutters of 
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the region the gas escapes with a 
whistling sound, showing it to be un- 
der pressure, and if lighted it burns 
with a yellow flame. People in the 
Ozarks contended the gas was piped 
by the roots from subterranean cham- 
bers of natural gas. Recent investiga- 
tion by univ ersity professors tends to 
show that the gas is caused by decom- 
position of the heartwood. 


MINIATURE SWEEPER FOR 
PHONOGRAPH RECORDS 
A miniature broom designed for 


keeping phonograph 
has 


records clean 
invented and placed on 
the market. This 
broom has a 
shank similar to 
that of a phono- 
graph needle and 
is intended to be 
fastened in the 
needle holder on 
the sound box. 
With the ma- 
chine in motion it cleans out of the 
grooves all the fine dust formed by 
the scraping of the needle on the 
record. 


been 


GAUGE FOR IRREGULAR 
SURFACES 


This gauge for carpenters, builders, 
cabinet and patternmakers, is designed 
for use in taking reproductions of a 
molding, cornice, 
trim, or other ir- 
regular curve or 
surface. In 
using the gauge, 
it is placed per- 
pendicularly 
against the ir- 
regular surface, 
and the rods are 
pressed with the 
fingers until an 
exact profile of 
the object is obtained. The gauge is 
then placed on paper and the outline 
taken with a pencil. 
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A FARMERS’ INSTRUCTION TRAIN 


To teach the farmers along its line 
how to increase the yield of their farms 
and raise the standard of their 
products, the Pennsylvania Railroad 
is sending an agricultural-instruction 
train over all its eastern divisions. The 


specimens of fruits, vegetables, grains, 
lay, cotton, and tobacco, designed to 
show the farmers the competition they 
must meet. The dairy car contains a 
working model of a silo, a modern 
dairy barn in miniature, a sanitary con- 


Agricultural-Exhibit 
Train Sent Out by 
the Pennsylvania 
Railroad to 

Instruct Farmers 

=. Along Its Lines 


The Field-Products Car Contains 582 
Specimens of Farm Products 


Model Barn and Silo, and Dairy 
Equipment in the Dairy Car 


wre 


action is a part of its work of agricul- 
tural experiment, started in 1905, to 
develop farming in the East and there- 
by increase its business. The train 
consists of two cars—a field-products 
car and a dairy-exhibit car. In the first 
there is an agricultural exhibit of 582 


crete stall, equipped with stanchion, 
feed car and litter carrier, and a dairy 
house with complete apparatus for 
weighing, testing, and cooling milk. 
The cars spend two days or more in 
each of the principal towns and are 
open all day to inspection. 
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POWERFUL MOTOR SLEIGH 
BUILT IN THE YUKON 
This big motor sleigh was built by 


an inventor at Lake Bennett, Yukon, 
Canada, for a New York concern which 


An Exceptionally Powerful 
Motor Sleigh Built in Yukon 

intends to introduce it into Siberia. An 
80-hp. engine, located in the cab, is 
connected by a succession of gears to 
the two huge spiral screws, which, re- 
volving in opposite directions, bite into 
the running surface and force the ma- 
chine ahead. The machine has made a 
speed of 40 miles an hour, hauling three 
loaded sleds. 


AUXILIARY ELECTRIC LIGHT 
FOR BICYCLE 


A headlight for bicycles and motor- 
cycles just placed on the market con- 
sists of an ordinary oil lamp, which is 
to be used reg- 
ularly, and a 
dry-cell battery, 
with a small 
light bulb set in 
the focus of the 
reflector, to be 
used as an auxil- 
lary light if oil 
gives out or ex- 
tra illumination 
is desired. While 
a continuous light from the dry cell 
could not be obtained for a long period 
without exhausting the battery, the 
use of the light for short intervals 
would be-practical. 


IMPERVIOUS CONCRETE FROM 
DENSE MIXTURE 


According to tests recently made by 
the United States Bureau of Standards, 
Portland-cement mortar and concrete 
may be made practically impervious to 
water up to a head of 40 ft. without the 
use of waterproofing compounds, if 
proper care is taken in selecting the 
materials and if the concrete or mortar 
is so handled as to obtain a dense mix- 

ture. The mixture should be wet 

enough for the particles, when pud- 

dled, to flow into position without be- 
ing tamped, and should be well 
spaded against the forms to 
prevent the formation of 
pockets on the surface. It 
was found that the addition 
of waterproofing compounds 
did not compensate for poor 
materials or poor workmanship. 


GERMANS MAKE SUBSTITUTE 
FOR HORN 


There has recently been introduced 
in Germany a product made from hides 
which combines the properties of 
leather and celluloid. The hair is first 
removed from the hide, and then in 
order to remove fleshy matter and 
fats, and also to harden it, the hide 
is treated with a mixture of amyl 
acetate and acetone. The clean hide 
is next put into a solution of cellu- 
loid in amyl acetate and acetone where- 
by it is coated with celluloid. Next 
it goes to vats containing shellac dis- 
solved in alcohol, where it receives a 
coating of shellac. The product is 
very similar to horn, having its elas- 
ticity and strength. It is used in the 
manufacture of trunks, boats, and in- 
sulating material, and is admirably 
suited to these purposes, as it is strong 
and light. 


CLignite, which costs about $1.75 a 
ton, is now being tested as a locomo- 
tive fuel by two of the leading Ameri- 
can railroads. The present cost of coal 
is from $5 to $6 a ton. 
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HOW EIGHTY TEXAS TOWNS CLEANED HOUSE 


By CHARLES W. HOLMAN 


Tas is cleaning house. 

All over the Lone Star State 
cities and towns are paying more at- 
tention than ever before to the sup- 
pression of dirt and disease and the 
beautification and sanitation of their 
communities. The honor of being 
known as “The Cleanest Town in 
Texas” was the goal for which they 
started. Now all Texas has got the 
habit of cleanliness, and if one were 
to set out on a search for “The Clean- 
est Town in America,” the chances are 
he would find it down in that corner 
of the United States. 

Texas didn’t need cleaning 
up any worse than the 
communities of mos 3 
other states do— 
probably not as 


How Golnceyitie, 
Tex., Now Keeps 
Clean: Trash and 
Garbage are 
Collected Daily 


“Clean-Up Day” in Gainesville: Workers 
and Teams Starting from the Public Square | : 
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point is that Texas towns discov- 
ered that they were dirty, while 
most towns elsewhere haven't 
found it out yet. 

Up to a year or so ago Texas 
towns were very much like towns 
in other parts of the country 
where folks are too busy with pri- 
vate affairs to take much thought 
of public appearances. They 
dragged along until health condi- 
tions became ‘bad and an epidemic 
™ would come, like an avenging 

= angel. Then there would be 
were | spasms of cleaning up, but as 

the Movement soon as the immediate death dan- 
ger had passed the people always 
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dropped back into their accustomed 
ruts. Municipal officers  slackened 
their watch, and within two months 
the towns were just as dirty and un- 
kempt as before the epidemic. 

Such was the threatening condition 
in Texas, after the Southwest had just 
come out of a great meningitis panic. 
Spurred by fright, the cities cleansed 
themselves, and not a few of the 
smaller towns followed the lead, but 
they might have relapsed into the 
ways of the past if an encourager of 
health had not appeared. 

Stephenville was one of the fright- 
ened little towns that cleaned up. 
While the whole population was at 
work, an enterprising young man pho- 
tographed the activity and sent the pic- 
ture to Col. Frank P. Holland of 
Dallas. Now, Colonel Holland, who is 
distinctively a Texan with a proclivity 
for thinking and doing big things, had 
been studying this very problem. His 
intimate knowledge of Southwestern 
life told him the people were ready for 
achange. He offered through his pub- 
lications $1,000 in cash to the town in 
each of three classes that would keep 
cleanest during the summer months of 
1912. 

“Three months of decent streets will 
make them get the habit,” reasoned 
Colonel Holland. 

Conditions of the contest were 
simple. Entries could be made by the 
mayor or health officer of a town, by 
any civic organization, commercial or 
women’s club, or by petition of cit- 
izens. Towns of under 1,000 and above 
10,000 inhabitants were barred. The 
prize money was to be expended by 
each winning town for the establish- 
ment or maintenance of some perma- 
nent public utility. 

Towns were inspected and scored on 
conditions of streets, parks and alleys; 
collection and disposal of garbage ; wa- 
ter supply and drainage; general ap- 
pearance of homes; condition of vacant 
lots; ventilation and care of public 
buildings and public conveniences, es- 
pecially schools; presence of flies, 
mosquitoes and other disease-carrying 
insects; handling and exposure of 
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meat, fruit, pickles, and other food 
products offered for sale, and such 
other special conditions as might affect 
directly the health or cleanliness of 
the towns. 

Twenty-four hours after the contest 
was announced, the mayor and health 
officer of Hico telegraphed notice of 
entrance. In a short time 85 other 
towns had complied with the require- 
ments and their residents engaged in 
the first wholesale effort to clean their 
towns and keep them clean for a length 
of time. 

When the entries closed, interest was 
at white heat. Society women and club 


‘workers canceled their summer vaca- 


tions to help. Professional men sac- 
rificed personal comfort and merchants 
their private profit. Stores and offices 
closed their doors. Money to hire 
street gangs was raised. School chil- 
dren volunteered. Everybody went to 
work. Through the long summer 
months the “first citizens” of these 86 
towns were sweating with pick and 
shovel, or hauling trash in order to 
keep their communities in trim for the 
inspection. 

Very early in the contest Colonel 
Holland saw that it would be neces- 
sary to employ a medical director, not 
only for inspection, but to give advice 
how to clean a town and keep it spot- 
less, for the people, with all their good 
intentions, did not know how. 

The man who measured up to the job 
was Dr. Manton M. Carrick, a young 
physician of Dallas. Doctor Carrick 
started on his trip of inspection armed 
only with power to rule towns from 
the contest, but with a highly devel- 
oped faculty of persuasion. He left 
Dallas August 15, and continued his 
first inspection until November 16th. 
In this time he overhauled the 80 
towns which remained in the contest 
and used every form of vehicle for 
transportation, except a wheelbarrow. 
He wore out four pairs of shoes. 

He appeared in a town without no- 
tice and made every effort to complete 
his scoring before the people found out 
his business. But at every place they 
were on the lookout for him. Some 
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towns endeavored to keep up with 
his movements by long-distance tele- 
phone. If the doctor seemed to be 
headed their way, schools suspended 
and the whole population worked 


Before and After: 
Result of the 
Cleanest-Town 
Cempaign in 

Hico, 


of Vacant Lots 
Now Kept Neat 


ex. 


oom, Where Merchants 

Were “Too Busy” 

to Keep Premises 
Tidy 


A Texas Barnyard Before the Clean-Up, 
Typical of Almost Every: Small Town 


One of Thousands 


overtime to. be ready. At Memphis 
the schools closed two days prior to 
his arrival. 
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Notwithstanding that this was a 
voluntary crusade against dirt, Hol- 
land's inspector came to be regarded 
as an emissary of health with official 
powers to condemn and reject. The 

citizens’ committees which accom- 
panied him through the various towns, 
took notes of every criticism. 
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“The fronts of your bakeries are in 
good condition, but the back shops are 
unhealthy,” said the inspector. Forth- 
with the committee made it plain to 
the bakers that they must fall in line 
if they expected to sell bread. 

When he pronounced milk, meats, 
or foodstuffs dangerous to health, 
municipal action followed. When he 
condemned the care of the public build- 
ings, town councils, boards of educa- 
tion and county commissioners met to 
consider improvement. The record of 
his inspection is preserved in 2,782 
newspaper clippings in the doctor’s 
collection. 

He told school superintendents that 
the principal faults of the school build- 
ings visited were those of construction 
or overcrowding. In those towns the 
people will build no more without a 
regard to the health of pupils and the 
social needs of the whole population. 

Many school superintendents have 
already taken steps to remedy defects 
in lighting, heating, and ventilation. 
At the time of inspection most of the 
schools had already complied with sug- 
gestions to abolish the public drinking 
cup, the feather duster and the custom 
of children keeping lunches on the floor 
or in their desks. But he was forced 
to recommend to nearly every school 
the installing of proper bathing facili- 
ties. 

“Have you seen our athletic field?” 
asked the principal of a high school, in 
evident pride. 

“No,” answered the inspector. 
“There is so much dirt on the win- 
dows I cannot see through.” 

The window was raised for the doc- 
tor to see the field, but the janitor got 
busy inside of five minutes. 

Doctor Carrick overhauled the State 
Juvenile Training School at Gatesville 
and turned to light a deplorable condi- 
tion. His investigations were reported 
in the Southwestern press as being a 
case of “dust, dirt, and death.” The 
negro dormitory was foul. In the lav- 
atory used by white boys, a dirty rag 
served as towel for 73. After he left, 
state officials took immediate steps to 
rectify sanitary crimes. 


Residents, who invariably accom- 
panied the inspector on his tours, were 
frequently shocked to hear him brand 
meats as “touched up with saltpeter ;” 
sausage as adulterated; meat blocks 
“unfit for their purpose ;” utensils “too 
dirty ;” floors “terrible ceilings “cob- 
webby;” but he used other and 
stronger adjectives of incrimination. 

One restaurant keeper did not know 
how to clean his refrigerator, and said 
so. Doctor Carrick sent for a bucket 
of hot water and a cake of scouring 
soap. He took a butcher knife and 
peeled green mold from the inside. He 
scraped and he scoured. He trans- 
formed that foul-smelling place into 
one of sweet cleanliness. The restau- 
rant keeper's eyes opened wide with 
amazement. “You've taught me some- 
thing, Doctor,” he exclaimed. “Will 
you show me how to clean the 
kitchen?” And the doctor did. 

The Hill County courthouse was in 
bad shape. Windows, floors, benches, 
chairs, stools, office fixtures—every- 
thing was dirty, evil-odored, and 
dingy. Accompanied by the secretary 
of Hillsboro’s commercial club and a 
reporter from the Hillsboro Mirror, the 
inspector went over that building from 
bottom to top. He pronounced it vile. 
On his second inspection, he found the 
building one of the best-kept in the 
state. A force of 12 men had been hard 
at work for 17 days cleaning up. In 
another town he criticized the roof of 
a jail. Flying in and out of the roof 
were disease-carrying bats. On his 
second inspection a modern roof graced 
the jail.’ 

In the daytime he inspected towns; 
at night he addressed mass meetings 
and advised with town councils, suave- 
ly explaining what should be done. 
Dozens of sanitary ordinances _fol- 
lowed in his wake. One town com- 
pletely changed its water supply. Sev- 
eral have reconstructed sewage-dis- 
posal plants. In others the house- 
wives organized health leagues and 
boycotted certain merchants until they 
complied with the inspector’s sugges- 
tions. 

By invitation of the owner of a dairy, 
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near a little town in the black lands, the sale and distribution of milk. At all 
the inspector visited the farm. Before — times the club women of the state were 
going out he told the local health off- champions of the crusade and to them 
cer that the dairyman really did not 

desire inspection. Arriving, he dis- — 
covered a primitive cow shed, ill-ven- 
tilated and dirty. Unwashed milk 


buckets were being used over and » PLEASE TAKE THE TIME 
over again, while the milk strainer TO USE SOME LIME 
was conspicuous by its absence. The 

dairyman was selling skimmed milk ITLL HELP KILL THE FLIES 


for whole milk and using formalde- THAT WE ALL DESPISE 


hyde and boric acid instead of refrig- _ A Work in Which we all Should Help 
eration. The dairy scored 25 out of a a THE PUBLIC HEALTH DEPARTMENT 
possible 100 points; and it devel- 
oped that the dairy owner really == = 
Cards Like This 
were Distributed - 
oo goes much of the credit for 
civic progress. In Gon- 


zales, a little Mexican lad 
assured Doctor Carrick that a certain 
active woman was governor of the 
state. In Gainesville a negro bell boy 
was certain that another club woman 
was mayor of the town. 

While he was inspecting a little 
town in east Texas, a traveling man 
approached the doctor and said, “I 
desire to thank you, sir, for coming 
here. Since your arrival the hotel has 

changed lavatory towels every hour 
Yard Before the “4 
and we have a new tablecloth for 
every meal!” 


~~ 
One of Eight Piles of Rubbish Gathered in the e 
Cleaning Up of Ballinger, Tex. 


thought he had been supplying pure, Memphis and Gonzales won the 
wholesome milk. That night the town prizes as the cleanest towns in Texas 
passed a stringent ordinance governing in their respective classes. Gainesville 
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and Brownwood tied for first place 
among towns of between 4,000 and 10,- 
000 inhabitants. 

The fact that 80 towns, through vol- 
untary codperation, kept clean for 
seven months, has aici led to civic 


SAWED-OFF CHURCH WITH 
THREE PEWS 
Steeple, entrance, pulpit, and three 


pews are all that is left of a sawed- 
off church at LeLoup, Kan. The other 


The Front End of a Church Left Septing to Satisfy 
the Law: The Rest of It was Sawed Off 
and Moved Away 


three-quarters of the edifice serve as a 


dwelling house across the road. The 
church was originally 30 ft. wide and 
60 ft. long, and its present abbreviated 
condition is the result of a sheriff’s 
sale and many law suits. The owner, 
who won it after much litigation, 
feared to invalidate the title by mak- 
ing a move that would incapacitate 
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revivals in other towns of the South- 
west. And the campaign for health 
and beauty has just begun. 

“We are going to clean up the whole 
Southwest,” was Colonel Holland’s 
new-year resolution. 


the property for religious worship. The 
larger portion of the building was 
moved across the road and converted 
into a residence, but the front end, a 
section 30 ft. wide and 15 ft. long, was 
left in its place. 


FLYING RECORD BROKEN IN 
FRENCH CONTEST 


The winner in the international fly- 
ing contest held at the Betheny aero- 
drome at Rheims, France, Sept. 29, 
1913, flew over the course of 124.27 
miles in 59 min. 49 sec., or at an aver- 
age speed of over two miles a minute. 
This record-breaking flight was made 
at midday, a time usually avoided by 
airmen, and in a Deperdussin machine 
in which the wings had been cut down 
considerably to reduce the resistance 
of the air. The airman kept low 
throughout the flight, passing over the 
stands at a height of about 35 ft. After 
the race was over, the airman de- 
scribed the flight as being painful 
work, owing to the pressure of the 
wind against his face. 


SEEKING A REMEDY FOR 
GLARING HEADLIGHTS 


Getting rid of the glare and still 
keeping a good driving light is a knotty 
problem that motorists in all the large 
cities are having to face, and this prob- 
lem is rapidly becoming acute since the 
use of an effective dimming device is 
being more and more insisted on by 
municipalities all over the country. At 
recent public tests held in Chicago a 
number of schemes and devices were 
submitted, none of which met the re- 
quirements under all conditions. One 
scheme, which was ruled out as im- 
practicable, consisted in frosting the 
glass of the headlight with soap, paint, 


= 
| 
iit 
il 
f 
| 


POPULAR MECHANICS 


A cloth curtain to be 


or metal polish. 
drawn down over the light by a foot 
pedal was objected to on the ground 


that it spoiled the driving light. A de- 
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Dp 


in strings of eight or ten and hung on 
a wire at the edge of the sidewalk, for 


Twelve Thousand 
Letters Make Unique Display 


vice considered good for acetylene 
lights consisted of a dulled reflector 
clamped to the stem of the burner and 
designed to keep the light from strik- 
ing the polished parabolic reflector. 
The main difficulty was with electric 
lights, the only device giving any de- 
gree of satisfaction being a cup-shaped 
cover fitted over the lamp to shade the 
reflector from the light. An apparatus, 
still being considered, enables the 
driver to turn the light downward and 
thus confine the light to the zone where 
it is most needed. 


LETTERS STRUNG ON LINE 
LIKE WASHING 


This photograph is not a scene on 
washday in Tacoma, but a feature of 
a city development campaign under- 
taken by the Tacoma Commercial Club 
and Chamber of Commerce. The club 
sent to a long list of persons living 
outside the State of Washington a 
booklet advertising the city, accom- 
panying each with a letter advising 
the name of the Tacoma citizen who 
had requested the forwarding of the 
booklet. The letters received in reply 
to this unique campaign, from eastern 
and southern parts, were so earnest in 
approval of the scheme that it was de- 
cided to give them the publicity of 
general reading, and they were pasted 


a distance of an entire block, 
the citizens of Tacoma might realize 
the results of advertising the city. 


so that 


HE HAS ONE FOOT IN THE 
GRAVE 


When one citizen of Winchester, 
Ind., was robbed of his limb in an 
operation, he had 
the severed 
member interred C 
in a tiny grave 
in the cemetery 


near that city, 

and reared a 
simple shaft 
upon which is 
inscribed the 4 
words, “The 

Foot of David 


Fudge.” The grave is well cared for 
and some day the owner expects to be 
laid to rest beside his departed foot. 


CBy the use of steel instead of brass 
in army-rifle cartridges, Germany has 
increased the number of rounds of 


ammunition that a soldier can carry 
from 120 to 160. 
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SIKH CANNON THE LARGEST EVER MADE 


Bronze Cannon Used by the 
Sikhs in the Sepoy Rebellion in India 


metal around the boreis 
18 in. thick. It has a 
length of 25 ft., which is 
less than that of many 
of the guns found on 
modern_ battleships. 
This gun is elaborately 
decorated with figures 
of winged elephants in 
high relief, and has a 
number of ring bolts for 
attaching the ropes by 


A Half-Grown Boy can Sit in the Muzzle in a Comfortable Position 


A gun cast by the Sikhs of the Pun- 
jab, in India, 60 or 70 years ago, and 
used by them in their wars with the 
other Indian states and finally against 
the English, is the largest cannon ever 
built, and has a considerably greater 
caliber than any of the modern high- 
power guns that are now being pro- 
duced. The bore of this cannon is over 
3 ft., so large that a half-grown boy can 
sit in the muzzle in a comfortable posi- 
tion. In comparison with this, the 16-in. 
bore of the guns that are to defend the 
Panama Canal seems small. The Sikh 
gun is made of cast bronze and is lined 
on the inside with steel bars, while the 


which it was moved. 

Although a gun of 
such apparent power 
was of some use on account of the 
moral effect on the enemy, it proved 
ultimately to be a source of weakness 
rather than of strength. It was too 
large to be fired with any great effect, 
and was too unwieldy to be moved 
about the battlefield. It was mounted 
on a ponderous carriage, and the com- 
bined exertions of over 500 men were 
required in moving it. 


CA special machine for nailing the 
tops on shipping cases is electrically 
driven and is mounted on rollers so 
that it can be pulled or pushed any- 
where around a warehouse. 
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FLOATING SHOP TO SERVE 
BRITISH WARSHIPS 


A floating shop for ship-repair work, 
for which bids are now being taken, is 
one of the latest plans for adding to 
the efficiency of the British navy. This 
vessel will consist of a hull with square 
ends, 450 ft. long and 90 ft. broad. On 
this hull will be carried a superstruc- 
ture containing a foundry, machine 
shop, boiler shop, electrical shop, 
blacksmith shop, pattern shop, and 
other departments. The hull is to be 
divided into water- 
tight compartments 
which will be used for 
coal storage and as a 
location for the steam- 
power station that is 
to furnish electric cur- 
rent for the operation 
of the various shops. 
Above the working 
portion of the boat, ©& 


NARROW-GAUGE MOTORCYCLE 
SIDECAR 
One of the new motorcycle sidecars 


is built so close to the motorcycle that 
its passenger sits astride the third 


New Motorcycle 
Sidecar Which 
Combines the |!) 
Advantages of 


the Sidecar and 
the Tandem Seat 


4 


living quarters will 
be provided for about 
and men. 


136 officers 


SIGN REGULATES CROSSING 
TRAFFIC 


A small city in Georgia has found 
a sufficient solution of the crossing 
problem in wooden signs set up at the 
centers of street intersections and bear- 
ing the words “Keep to the Right.” 
This sign has reference to all vehicles, 
but is particularly designed to prevent 
confusion and possible collision among 
the vehicles that turn from one street 
into the other. 


wheel, rather than in a seat slung low 
between the two rear wheels. It is de- 
signed to take the place of the tandem 
seat without being as cumbersome as 
the usual wide-gauge sidecar. The 
third wheel is mounted in a light 
frame which holds it close beside the 
rear wheel of the motorcycle, and its 
upper half is completely covered by a 
metal mudguard which protects both 
the driver and the passenger. A cush- 
ioned seat directly over the wheel, a 
long handlebar, and a comfortable foot- 
board, make it an easier riding outfit 
than the tandem seat, and a speedier 
arrangement than the sidecar. 


Crossing Sign Warns Drivers to “Keep to the Right” 
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AN AIR PROPELLER DRIVES 
THIS BUGGY 
An air-propelled buggy, made of an 


old; automobile chassis equipped with 
light wire wheels and aerial driving 
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THE FIRST STAR-SPANGLED 
BANNER 


The original “Star-Spangled Ban- 
ner,” which inspired Francis Scott Key 
to write the song by that name during 

the bombardment of 


Fort McHenry on Sept. 
13 and 14, 1814, is now 
on exhibition in the Na- 
tional Museum at 
Washington. This flag, 
much faded and _ torn, 
which flew over Fort 
McHenry during the 
British attack, is now 
27 ft. 6 in. wide and 32 
ft. 10 in. long—almost 
8 ft. shorter than it was 
in 1814. Because it was 
made before the stand- 
ardization of the Amer- 
ican emblem, it has 15 
stars and 15 stripes. It 


This Air-Propelled Buggy has Made 30 Miles an Hour 


gear, is shown in this picture. The 15 
hp. engine, weighing 400 Ib., and the 
6-ft. homemade propeller drove the 
buggy at a speed of over 30 miles an 
hour on the first try-out. The method 
of changing an automobile into a “buzz 
buggy” is clearly shown in the photo- 
graph. 


GOLD-MIRROR REFLECTORS 
FOR SEARCHLIGHTS 


Gold-backed mirrors have been sug- 
gested as an improvement on the sil- 
ver-backed reflectors used in search- 
lights on warships, and the plan is 
now being tested in England. The 
greater percentage of red and yellow 
rays in the light reflected from gold 
is expected to eliminate halos and 
make a searchlight more effective in 
foggy weather. Gold, it is thought. 
will also produce a light better fitted 
for distinguishing shades of gray. In 
the matter of durability, gold would 
be less affected by chemical and cli- 
matic conditions. 


was made by the wife 
of Col. Henry S. Pick- 
ersgill of Baltimore, 
and after the bombardment of the fort 
was kept by the commandant, Maj. 
George Armistead. grandson, 
Eben Appleton, of New York, gave it 
to the government in 1912. 

The famous song was written by 
Francis Key while he and two friends 
were held on the ship “Minden” during 
the bombardment of Fort McHenry. 
They watched the flag through the bat- 
tle smoke all during the day and into 
the night. When morning showed it 
still flying over the fort, Key wrote the 
poem on the back of an old envelope, 
to be sung to the air of “Anacreon in 
Heaven.” It was quickly printed and 
is supposed to have been first sung by 
Ferdinand Durang in a tavern near 
Holliday Street Theater, Baltimore. 
The first newspaper to print it was 
The Baltimore Patriot and Evening 
Advertiser, on Sept. 20, 1814. 


Germany recently bought almost all 
available British-made radium for her 
hospitals and medical institutions. 
The price paid was about $80,000 a 
gram (about 15 grains). 
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CONCRETE RAILWAY BRIDGE OF FOURTEEN SPANS 


One of the largest two-track con- 
crete railway bridges in existence was 
completed recently by the Philadelphia 
and Reading Railway to carry its New 
York-Philadelphia line across the Del- 
aware River near Yardley, Pa. It is 
1,445.5 ft. long, 70 ft. high, and made 
up of 14 reinforced-concrete arches 
with clear spans varying from 85 to 
90 ft. The new bridge is built beside 
a wrought-iron deck truss bridge that 
has been in use since 1876. In accord- 
ance with the latest construction, the 
bridge consists of a concrete shell, 
filled with stone and dirt. The con- 
crete piers, rising in solid plinths from 
bedrock 10 ft. below the water’s sur- 
face to the spring points of the arches, 
are stable only under a balanced load. 
Resting upon them are the floors of 
the arches, ranging from 3.6 ft. in 


Double-Track Concrete Bridge, 1,445 Ft. Long, across 
the Delaware River at Yardley, Pa., Old Wrought- 
Iron Bridge behind It; Above, ke View of 
New Bridge Showing Concrete Shell Before 
It was Filled with Rock and Dirt and Old 
Iron Bridge beside It 


to the rails, are double, and serve as 
retaining walls to hold the rock fill on 
which the tracks are built. The con- 
struction was carried on from dupli- 
cate plants on each side of the river 
and the materials were carried out on 
temporary trestles and an aerial cable- 
way built on the line of the bridge. 
Each arch was built separately and 
from both sides at once so that the 
~~ load was balanced. After each pier 
Umbrella-Shaped Falsework Used in Molding was finished an  umbrella-shaped 
ae ea framework was built upon it to sup- 

thickness at the crown to 13 ft. at the port the spring of the arches on either 
junction with the piers. The concrete side. A frame tower was then built 
side walls, extending from the arches under the center of the arch to support 
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the falsework on which the arch floor 
was laid. As each arch was finished, 
the same framework was used for the 
next. About 34,670 cu. yd. of concrete 
were used in the bridge, and 7,500 tons 
of rock fill. 


MILK STOOL THAT STRAPS 
TO BODY 
A one-legged milk stool that is al- 
ways in position for instant use is one 
of the conveniences employed on a 


Milk Stool That is Proving Great Convenience 
on California Dairy Farm 


» California dairy farm. This stool is 


provided with straps that fasten 
around the waist of the milker and hold 
the stool in the proper place. It re- 
quires no adjustment or attention of 
any kind, and is always ready as the 
milker moves from one cow to another. 


Nebraska has a new law providing 
for the dragging of all country roads un- 
der the direction of township superin- 
tendents. : 


SELF-SUPPORTING MANUAL- 
TRAINING SCHOOL 


Owing to conditions under which no 
school funds are available for the pur- 
pose, arrangements are being made to 
place on a self-supporting basis the 
manual-training school that is to be 
established at Grand Saline, Texas. A 
canvass is being made among business 
men and among carpenters and other 
mechanics to secure a donation of such 
tools as will be needed in the courses, 
and following this, funds will be raised 


‘in the same way for erecting a small 


frame building. After this preliminary 
work is done, the school will be made 
entirely self-supporting. At the pres- 
ent time a great deal of building of 
concrete walks and curbs is going on 
in the city. It is planned to teach the 
students concrete construction first 
and then take contracts for doing this 
class of work. Following this, and as 
the students become adept at different 
trades, contracts in other lines will be 
taken, all profits being turned into a 
fund for supporting and developing the 
school. 


A HALF-MILLION-DOLLAR 
CAVE-IN 


After withstanding a high-water 
pressure of 551% ft. during the spring 
floods, the levee at Helena, Ark., gave 
way in a 1,000-ft. section four months 
later when the river gauge measured 
only 4 ft. This was one of the largest 
and most substantial levees in the 
whole Mississippi Valley, and the 
money loss, measured in rebuilding the 
levee, will approximate $500,000. The 
caved-in section protected the mill dis- 
trict of Helena, and the damage was 
caused by an “undermine,” where a 
straight current, coming down the 
river for five miles, struck a sharp 
bend. The cave-in crippled important 
mills and lumber districts, but con- 
tracts have already been let for re- 


‘building and strengthening the levee. 


The old levée will be used as a back- 
ing for the new levee. 
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A Big Slough Compared in Size 
with River Steamer 


Office of Lumber 
Mill Dumped 
by Slide 


After Withstanding High-Water Stage, This Levee 
Slumped Away in Windrows 


The Levee did Not Wash Away. 


Photos by C. V. V. Turner 


| 
| @ 
| 

io 
alll 
It 


876 POPULAR MECHANICS 


“COTTON SADDLE” MAKES FOR 
EFFICIENCY 
A 20-hp. motor truck equipped with 


a “cotton saddle” is being tried out on 
the wharves of Galveston. The cotton 


Handling Cotton by Electric Truck 


saddle is designed and built by the 
superintendent of one of the big com- 
press companies of that city, and per- 
mits 25 bales of cotton to be loaded 
direct from hand trucks without lift- 
ing. The capacity of the new truck is 
nearly double that of the ordinary 
truck drawn by three mules, and its 
20-hp. electric motor walks away with 
the six-ton load at a gait of eight miles 
an hour over ordinary roads. This is 
claimed to be better both in speed and 
in capacity than has heretofore been 
accomplished. 


MODERN SHIPYARD FOR 
MANILA HARBOR 
Far-eastern shipping interests are to 


be materially benefited by the ship- 
yards and slipway soon to be built in 


Cotton Saddle 
in Place on Chassis 


the inner basin of Manila Harbor. 
This plant, which it is expected will 
care for most of the shipping in the 
Philippines, will be equipped for han- 
dling vessels of any size up to 3,000 
tons dead weight. The slipway will 
be 460 ft. long and will be able to take 
any of the vessels engaged in traffic 
among the islands as well as most of 
those on the regular Hongkong- 
Philippine run. The plant is to be 
equipped with foundry, carpenter shop, 
machine shop with all modern machin- 
ery, and with the latest appliances in 
the way of electric and hydraulic 
cranes. 


LARGEST WRECKING CRANE 
HAS 150-TON CAPACITY 


What is claimed by its makers to be 
the largest wrecking crane ever built 
is manufactured in America and dupli- 
cates of it are in use on several of the 
leading’ American” railways. This 


Wrecking Crane Having a Capacity of 150 Tons 


crane has a capacity of 150 tons, 
and is capable of handling easily 
the heaviest of modern cars and 
most locomotives. 
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NEW MACHINE FOR COPYING 
STATUARY 
A sculpturing machine has been in- 


vented which takes a rough block of 
stone and forms it into 


Cutters and shapers of various grades 
are used, the heaviest cutters being 
used for the rough shaping and the 
most delicate shapers for the finishing 
touches. The machine is driven by a 


an exact reproduction 
of any piece of statuary 
that it is desired to 
copy. The valuable 


feature of this machine 
is that it performs the 
two operations, the 
rough shaping and the 
finishing, and it is 
therefore thought to be 
a great improvement 
over the ordinary 
sculpturing machine 
which is capable of do- 
ing only the finishing 
and for which it is 
necessary to reduce the 
block to the approxi- 
mate dimensions’ of 
the original. This ma- 


chine, like other sculp- 
turing machines, works 
on the principle of the 
copying lathe. The original piece of 
statuary is placed on a rotating holder, 
and the cutting tools are controlled by 
guides which bear against the original. 


ELECTRIC PRIMER FOR GAS 
ENGINES 


For the automobilist who has diffi- 
culty in starting his engine in cold 


An Electric Primer Which Starts an Automobile 
Engine by Supplying Hot Vapor in the Manifold 


weather, an electric primer has been 
invented which fills the cylinders with 


Sculpturing Machine That Takes Rough Block of Stone and Forms It 


into Exact Reproduction of Original 


1-hp. motor. The framework is strong 
enough to stand the heaviest cutting, 
but is delicately counterweighted to 
make it suited to the work of finishing. 


a hot, explosive mixture on the first 
or second turn of the crank. The 
vaporization of gasoline in the cold 
engine is accomplished without the 
agency of the carburetor by an elec- 
trically heated plate. The principal 
part of the primer is a small metal cup 
set into the intake manifold, just above 
the carburetor, and connected by a 
tube with a small tank of gasoline on 
the dashboard. Above the priming 
cup is a metal plate heated by current 
from the car’s batteries. As soon as 
gasoline strikes the hot plate, it is in- 
stantly vaporized and is sucked into 
the cylinders on the first turn of the 
crank. The electric button for turning 
current into the hot plate and the 
plunger to force gasoline into the prim- 
ing cup are placed on the dashboard. 
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THE OPEN-AIR SCHOOL IN 
LOUISVILLE 
The open-air school, started last 


year in one of the centrally located 
school buildings in Louisville, Ky., 


| Louisville’s Opeg-Air Schoolroom for Anemic Children from Second and Third Grades 
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butter, milk, and a dessert; or meat 
or eggs, two vegetables, bread, butter 
and milk. The dinner is followed by 
a half hour of play, after which the 
children go to their cots to rest and 
sleep until three o’clock, when they go 


for the accommodation of anemic chil- 


dren, has shown remarkable results. 
The children are from eight to 13 years 
of age, and are taken only from the 
second and third grades. 

Studying in the open air, however, 
is only part of the care and routine 
which resulted in an average gain in 
weight of 214 lb. when the school had 
been running but five weeks. The 
children arrive at the school at eight 
o'clock, and are given a cold shower 
bath and a brisk rub. Breakfast, con- 
sisting of a cereal and milk, or graham 
crackers and milk, is served in a cozy 
dining room at nine o’clock. After 
breakfast, the school suits are donned, 
and the pupils are ready for work in 
the open-air schoolroom. Like Eskimo 
children, the boys and girls dress ex- 
actly alike, in Eskimo suits consisting 
of a belted coat with cowl and long 
trousers, which are tucked into felt 
boots. The morning is divided into 
two work periods, with a 20-minute 
recess between. At 12 o'clock the 
heavy meal of the day is served, con- 
sisting of soup, two vegetables, bread, 


back to the schoolroom for a short 
period, followed by the afternoon lunch 
of milk and crackers. They leave for 
home at 3:45 p. m. 

The nurse, who watches the tem- 
perature, weight, and the physical con- 
dition of the children, gives the baths, 
sees that the children brush their teeth 
properly, and relieves the teacher 
through the rest period, is furnished by 
one of the philanthropic associations 
of the city. 


PAPER DISHCLOTH IS A 
SUCCESS 


New paper products are brought out 
from time to time which are most in- 
teresting. One of the latest offerings 
is the paper dishcloth, made of stiff 
parchment, which in water becomes 
as soft and pliable as fabric and will 
not go to pieces. It is used as an ordi- 
nary piece of cloth and then washed, 
wrung out and dried, and used again. 
It has a smooth surface which absorbs 
no grease. It is equally good for scour- 
ing pots and pans and may be used with 
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any of the cleaners marketed for that 
purpose. One dishrag of paper is suf- 
ficient for any dishwashing from cut 
glass to skillet. Then it is washed off, 
and is again fresh and clean. When it 
dries it again becomes stiff, but is not 
yellow or soiled, but fresh and white 
as when new. A new form of cooker 
is a metal frame which is lined with a 
prepared paper. This cooker acts 
equally well with roasts, vegetables, 
bread, or cake. The metal frame pre- 
vents the paper from breaking when 
removed from the oven, and the paper 
lining retains all the juices and flavors, 
and gives the slow, thorough cooking 
so much desired. The food never 
touches the metal; there are no greasy 
pans to wash and simply the lining to 
be thrown away. 


GREAT CIRCLE OF BABY 
CHICKENS 


Over 1,700 chicks are grouped about 
the brooder stove in the accompany- 
ing picture. It is a night scene in a 
brooder in Petaluma, Cal. The great 
circle of baby chickens is a good indi- 
cator of the heat radiations from the 
stove. It marks the zone of temperate 
heat most favorable to the chicks. 
Only two have ventured into the tor- 
rid zone near the stove, and very few 
have wandered into the frigid zone 
bevond. A thermometer placed among 
the chicks would register the tempera- 
ture best suited to them. 


GASOLINE STREET CAR: TRIED 
IN THE SOUTH 
Gasoline-driven street cars are oper- 
ating experimentally on one of the out- 
lying lines at Hendersonville, N. C., 
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Gasoline-Driven Street Car with Mechanism Similar 
to That of Automobile 


where the grade is as heavy in 
as 7 fit. to 100 ft. These cars 
10 hp. and have much the 
mechanism as an automobile, 
chain-driven with four speeds, 
forward and one reverse. 


places 
are of 
same 
being 
three 
They are 


of the pay-as-you-enter type with both 
entrance and exit at the front, and re- 
quire only a motorman for operating. 


Over 1,700 Chicks Gathered in the Temperate Zone of Heat around a Brooder Stove 
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NEW LIFE PRESERVER CAN BE 
WORN LIKE A VEST 


Many advantages over ordinary life 
preservers are claimed for a new type 
that has just made its appearance in 
France and is be- 
ing subjected to 
practical tests. It 
is known as a 
“life jacket” and 
consists simply 
of a garment 
shaped like a 
vest to which are 
attached _ inflat- 
able rubber 
tubes passing 
over the shoul- 
ders and down 
These tubes are made 


under the arms. 
of flexible material and when not in- 
flated lie close to the garment, so that 
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it can be worn under a coat like an ordi- 
nary vest without attracting any atten- 
tion. A'‘leather belt is attached at the 
waist to secure the jacket firmly in 
place. To each of the tubes is attached 
a small rubber tube provided with a 
pneumatic valve. When the jacket is 
to be used as a life preserver the wearer 
simply strips off his coat and inflates 
each of the supporting tubes by blow- 
ing into the corresponding small tube, 
and is thus provided with two air-filled 
cushions capable of sustaining him in 
the water. At recent trials the demon- 
strator put on the jacket and inflated 
it completely in 1 minute 27 seconds. 
It was found that the jacket, when fully 
inflated, has a lifting power of 37% 
pounds. 


@The machinery of a British naval 
airship became disabled recently and 
an army dirigible towed it home. 


SNOW-CATCHING GAUGES FOR MEASURING 
PRECIPITATION 


By J. CECIL ALTER 


Gauges for measuring snowfall have 
been the subject of much experiment 
in the high mountain regions of the 
West, in the work of obtaining data 
on the amount of winter precipitation 
for the benefit of irrigation engineers. 
The usual snow gauge—an 8-in. can, 
2 ft. high, mounted on spring-balance 
scales—which is accurate when there 
is no wind, has proven inadequate in 
the mountains. The problem which 
confronts the meteorologist$ is to de- 
vise a gauge that will catch an accurate 
depth of snow in spite of wind eddies 
which tend to blow away about 20 per 
cent of the catch. Recent experiment 
has been concerned with devising a 
windshield which will produce a 
known eddy downward and from left 
to right in the mouth of the gauge and 
leave a steady, eddyless current of air 
flowing across the top through which 
snowflakes may fall at a uniform rate 
and angle. Two kinds of shields are 
now being tested. One of them stands 
9 ft. above the ground, to escape wind 


eddies near the earth’s surface, and 
consists of an eight-sided horn-shaped 
steel reflector which rises a few inches 
above the top of the gauge and 2 ft. 
away from its sides. Another vertical 
rectangular shield inside prevents snow 
from glancing from the large reflector 
into the mouth of the gauge. The 
measuring can has an inside diameter 
of 11.85 in., and the size of its catch 
can easily be converted into pounds 
by scales below, since water or melted 
snow to a height of 3 in. in the can 
weighs 10 Ib. The can is 42 in. deep 
so that it will hold several days’ catch. 
Its only fault is that the shield piles 
high in a fall of wet snow. This dif- 
ficulty is avoided in the other form of 
shield which consists of a cloth skirt, 
12 in. long, hung from a hoop about 
the mouth of the gauge and weighted 
down with a chain. In an ordinary 
wind, it blows into the shape of a per- 
fect metal shield and, while costing 
less than a metal deflector, breaks up 
wind eddies quite as successfully. 
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Good Location for a 
Study of Snowfall; 
9,000 Ft. above 
Sea Level in 
the Wasatch 
Mountains 


Snow Gauge with Reservoir 

for Measuring a Winter's 

Precipitation, to be Read 
Only in the Spring 


How Wet Snow 

Piles Up 


in Metal 
Snow Catchers 


Ordinary Snow Gauge Protected 
: by a Cloth Shield Which does 
a Metal Gauge on a Windy Slope Not Clog with Snow 


at 9,500-Ft. Elevation on Black 
Mountain, near Salt Lake City 


A Group of Ex- | 
Highly Developed Type of || . Douglas, Utah,in 
Metal Gauge with Two Sets the Foothills of , 6. ott 
e sa > 


| | \ 
| __ —, i 
Pee 
£ 
ail 
| 
Sst 


882 
SQUARE-BLADED SNOWPLOW 


FOR ELECTRIC RAILWAYS 


A snowplow of unusual shape, in 
that it is square across the front, with 
a very small rise from the front edge 


This Snowplow Clears Heavy Drifts without Danger 
of Derailment 


to about the center, is being success- 
fully used by an electric railway in 
Lincoln, Neb. From about the middle 
point upward, the plow is so shaped 
as to deliver the snow on both sides 
of the single-track line. The fact that 
this plow strikes a drift squarely, and, 
on account of the small pitch, gets 
under it, tends to hold the car to the 
track, thus doing away with the dan- 
ger of derailment. 


CA Russian prince has a wonderful 
$60,000 toy—a mechanical theater 
which will produce a number of pop- 
ular operas. 
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AUTOMOBILE SERVICE RUN ON 
RAILWAY SCHEDULE 


An automobile service that is main- 
tained with the regularity and pre- 
cision of railway service is in opera- 
tion through the mountains of Ben- 
guet, north of Manila, in the Philip- 
pine Islands. This system is used for 
transporting both passengers and 
freight over the 25 miles between the 
terminus of the railway from Manila 
at Camp One and the summer capital 
at Baguio. The equipment consists of 
high-power 8-cylinder cars for passen- 
ger service and 4-cylinder cars for 
ireight service. These cars run on a 
regular schedule and make connection 
with all trains at Camp One. 


A NONCAPSIZABLE FLYING 
MACHINE 


Automatic stability in the air seems, 
according to competent authorities, to 
have been reached in the Dunne “dart” 
aeroplane which was recently tested in 
France. The machine is tailless, and 
its wings form a wide-open V, with the 
angle in front. Lateral balancing is 
due to the shape of the aeroplane, 
which prevents it from turning over to 
a dangerous angle in the air. Whena 
gust of wind blows it up on one side, 
the same gust passes through and 
blows it up on the other side, causing it 
to roll gently and maintain an almost 
even keel instead of rocking violently 
and dropping a considerable distance 
before it rights itself. The longitudinal 


The Dunne “Dart” Aeroplane Which Has Automatic Stability: It is Tailless and V-Shaped 
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stability is also greatly improved by the 
backward slope of the wings. Hence, 
the pilot does not have to fly the ma- 
chine ; he simply guides it. The entire 
control consists of two levers manipu- 
lating horizontal flaps and vertical side 
curtains at the wing ends. As the tests 
continued in France, the V-shaped 
aeroplane maintained its claim to auto- 
matic stability, but as yet it is very 
heavy and slow. The most interesting 
fact in connection with the Dunne 
‘ dart” is that it was invented by a Brit- 
ish army officer and offered to the 
British authorities several years ago. 
It was rejected because the English did 
not believe at that time that any 
heavier-than-air machine could fly, and 
it is now being developed in France. 


THE “RATTLESNAKE” BOTTLE 
MAY SAVE LIVES 


It is no uncommon occurrence to con- 
fuse bottles, especially in the dark, and 
to pour out a poisonous dose of some- 
thing or other 
by mistake, fre- 
quently with 
fatal results. A 
bottle which car- 
ries its own 
warning has 
been designed 
and, if widely 
adopted, would 
make such fatali- 
ties infrequent, if 
not impossible. 
In one hospital 
all bottles con- 
taining such sub- 
stances that any 
dose of them 
likely to be administered would prove 
fatal or extremely serious, are now 
required to be provided with small 
bells attached by chains, and the tink- 
ling, sound gives warning when the 
bottle is picked up. Another plan re- 
quires needles driven through the cork, 
so that when the stopper is taken out, 
the fingers are sharply pricked. The 
striking name of “rattlesnake” bottle 
has been given to the device. 
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SIGN SPURS CONTRACTOR TO 
FINISH WORK 
A novel and effective way of induc- 


ing a culvert contractor to finish his 
work properly was used in a small 


Sign Placed at End of Improperly Finished Culvert 


town in Maine recently. The con- 
tractor had repaired the culvert and 
had left the dirt piled over it in such 
a way as to interfere with the passage 
of vehicles. Some one saw the resem- 
blance to a newly made grave, and a 
sign was erected bearing the words, 
“Here Lies the Sense of the Maker of 
this Culvert.” This gentle reproof had 
an immediate effect. In a short time 
not only this culvert but all the other 
culverts built or repaired by this con- 
tractor were cleaned off and put in 
good condition. 


CIn a new country clubhouse, located 
on Long Island, meals are conveyed 
from the kitchen to the dining room 
by an electric trolley operating in a 
subway. Meals are ordered through 
a speaking tube, while a touch on an 
electric button brings the food, steam- 
ing hot and arranged on individual 
trays, to the dining table. 
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LIVERY STABLE CARRIES 
BIBLICAL QUOTATION 
A biblical quotation displayed in a 


conspicuous place on the front of the 
building is a remarkable feature of a 


BIGGER GUNS FOR GERMAN 
DREADNOUGHTS 
It seems pretty certain that the latest 


German dreadnoughts will be armed 
with 15-in. guns. The early German 


Quotation from Book of Joel Feature of Livery-Stable Front 


livery stable in the East. At the time 
the building was erected the owner 
refused to allow any decoration other 
than a terra-cotta panel which he would 
furnish. When this was installed it 
was found to bear the inscription: 
“How Do The Beasts Groan!” a quota- 
tion from Joel 1:18. In spite of re- 
peated questioning, the owner has 
never offered any explanation as to his 
purpose in placing the inscription on 
the building. 


battleships, corresponding to our “Ore- 
gon,” were armed with guns of 914-in. 
caliber. The next advance was to an 
ll-in. piece; then to a 12-in., which 
is the gun with which the ships of the 
current program are armed. The in- 
crease to a 15-in. piece will be much 
larger than the mere enlargement of 
caliber would indicate, for whereas 
the 12-in. gun throws a shell weigh- 
ing 870 Ib., the shell for a 15-in. gun 
would weigh some 1,800 pounds. 


HOUSES TOWED ALONG GREAT LAKES HIGHWAY 


Towing houses on lighters for a dis- 
tance of 54 miles is the unusual method 
adopted by a Detroit, Mich., contractor 
in carrying out a job of house moving. 
These houses were 
originally located at 
Marine City, and to 
bring them to their final 
destination at the east 
end of Detroit, it was 


necessary to tow them down the St. 
Clair River for a distance of 30 miles 
and then straight across Lake St. Clair. 
The actual towing time varied from 
14 to 18 hours, and in 
each case the work was 
done successfully, with- 
out trouble of any kind. 
Three “houses. were 
moved in this way. 


House Coming Down the St. Clair River to New Location” 
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THE MECHANICS OF GRAND OPERA 


By GRATTAN McCAFFERTY 


HO associates mechanics with 
grand opera? 

The thousands of men and women 
who throng the magnificent audi- 
torium of the Metropolitan Opera 
House in New York during the grand- 
opera season surely would not. Few 
in the audience know of the work of 
the mechanic in the busy world behind 
the curtain, or of the mechanical con- 
trivances without which the magnifi- 
cent scenes could not be produced. 

On account of the magnitude of the 
productions and the care of detail 
work, the Metropolitan has from 80 
to 100 men around the stage during 
the production of an opera, each aid- 
ing in the mechanical success of the 
opera. An idea of the wonderful me- 
chanical training of the men directing 
things behind the curtain is given in 
the production of “The Magic Flute.” 
This has been called the most difficult 
opera in the world to stage. There 
are 15 changes of scenes, but the long- 
est wait at the Metropolitan is from 
50 seconds to 1144 minutes. The Met- 
ropolitan has never seen a hitch in the 
production of this opera. 

Each side of the stage is divided 
into eight entrances and each entrance 
on either side has six drops or cur- 
tains. On the prompt side, the raising 
and lowering of the drops and border 
lights is done by hand, the counter- 
weight system being used. On the op- 
posite side the hoisting and lowering 
is done by electricity controlled by a 
switchboard on the prompt side. 

The stage of the Metropolitan is 
cut everywhere into sections. The 
rear part of the stage can be raised, 
either in part or altogether, so as to 
form an incline or part of a hill. The 
sections can be raised or lowered as 
traps, or can be taken out altogether. 

The electrical mechanism of the 
opera house has naturally much to do 
with the successful arrangement of 
the stage settings. The electrician’s 
stronghold is down under the stage, 
where, in a small room that seems like 
a ship’s cabin, is a switchboard, ar- 


ranged with four colors — amber, 
white, red, and blue. Any shade of 
light that can be desired is produced 
by means of dimmers. They have dif- 
ferent steps and control, either indi- 
vidually or together, the different 
lights. 

From the little cabin, which is di- 
rectly under the center of the foot- 
lights, is a small hole in the stage 
floor just at the prompter’s box. A 
few steps lead to a platform on which 
sits one of the electricians during a 
performance. Through the opening 
in the floor the electrician can see the 
entire stage and, by a wheel below, 
has full control over the dimmers. 
Down in the cabin, day and night, sun- 
set and dawn are manufactured on 
short notice. The border lights and 
the “fullups’” used when setting a 
scene are also controlled from here. 

The chief electrician has his post at 
the switchboard on the prompter’s side 
of the stage. This is the most im- 
portant post on the stage during a 
performance. Besides the chief elec- 
trician, the stage director takes post 
here and from this spot all the orders 
for the running of things on the stage 
go forth. There are electrical signals 
and bells of all kinds, and telephones 
connecting with all parts of the house. 
Here also, thunder, and lightning, and 
wind are made. The chief electrician 
opens a switch and turns a controller 
marked “lightning,” “thunder,” or 
“wind,” and his order is filled in a 
second. The thunder machines are 
located in the second fly lofts. They 
consist of a large drum, with beaters 
worked by electricity, and a series of 
octagonal wheels’ revolving over 
wooden sounding boards. There is 
also a thunder chute running from the 
roof to the subcellar. Down. this, 
small iron balls are allowed to roll, the 
operation being so controlled by means 
of wiring in the chute that the rolling 
sound is not always of the same vol- 
ume. The big wind machine is also 
up in the lofts. Electricity whirls 
around a large paddle wheel with 
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metal flanges, which come in contact 
with silk. 

From his post, also, the chief elec- 
trician can, through a chute running 
through the wall to the orchestra, see 
the conductor and take his signals 
from him. In the electrical room be- 
low, there are telephones and ‘“‘acous- 
ticons,” the latter being telephones 
with megaphone attachments so that 
the listener need not take down a re- 
ceiver to hear the message. 

The orchestra pit can be raised or 
lowered by means of a mechanical 
contrivance formed by jacks worked 
by electricity. When the heavy Ger- 
man operas are produced and there 
is an unusually large orchestra, the pit 
is lowered so as to control the volume 
of musical sound. When light operas 
are given and the orchestra is smaller 
the pit is raised. During the Sunday- 
night concerts at the Metropolitan, 
the orchestra is on the stage and then 
the pit is raised to conform to the 
slope of the orchestra floor, and chairs 
are placed for the audience. 

One of the most interesting me- 
chanical dévices in the Metropolitan 
is the panorama barrels. There are 
ten of these, five on each side. The 
barrel is a hollow wooden post run- 
ning from the stage to the second fly 
top. An iron spike in the bottem is 
set in a socket in the stage floor on a 
ball bearing, and a similar arrange- 
ment is at the other end, 45 ft. up in 
the air. Thus the barrel can be turned 
with comparative ease. On the top is 
set a bull wheel through which runs 
the operating rope, connecting with 
pulleys overhead and then going down 
through a hole in the loft to the wings 
where the rope is used to operate the 
panorama scenery. In _ “Parsifal,” 
eight of these barrels work in unison 
controlled by one pull line. 

A difficult mechanical problem was 
presented to the stage director in the 
ascension scene in “Faust.” In this 
scene Marguerite is supposed to be 
taken up to Heaven under the care of 
angels. The apparatus by means of 
which this is accomplished, consists 
of a steel framework equipped with 
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saddles and stirrups at irregular inter- 
vals, to insure the proper balance. In 
each of the six saddles sits a girl rep- 
resenting an angel. Marguerite lies 
with her head on the cushioned head- 
piece and her feet in the foot rests at 
the other end of the apparatus. She 
and the angels are securely strapped 
to the framework. The apparatus is 
entirely hidden by gauze. Steel wires 
attached to the framework connect with 
a head above. By a system of pulleys 
and light cables the apparatus is drawn 
along tracks running across from loft 
to loft. The group is seen going slowly 
across the stage and upward at the 
same time, finally disappearing in the 
top of the wings. This movement is 
controlled by counterweights in the 
wings and is so worked that for every 
foot the apparatus moves forward it 
rises 6 in., so that the combined mo- 
tion is continuous and in harmony. 

Some of the “props” present a most 
interesting study in mechanical ef- 
fects. In “Rheingold,” the three beau- 
tiful water nymphs, daughters of the 
river god, dart among and about the 
jagged rocks of the river protecting 
the treasure, which, according to the 
legend, is hidden in the Rhine. The 
nymphs are seen by the audience swim- 
ming about in the water. The marine 
effect here is obtained by an ingen- 
iously decorated drop of shimmery 
green gauze hanging between the 
nymphs and the audience. The nymphs 
seem to float without any support. But 
the support is there. 

Away up in the flies, 40 ft. above, 
three stout cables run from one side 
of the stage to the other, securely at- 
tached to the wall on both sides. On 
each of these cables runs a traveling 
carriage suspended by other cables. 
From the carriage two wires run down 
to a swivel head and from here a num- 
ber of slim and colorless piano wires 
support a harness composed of stout 
frames and an apron of stout sacking. 
In this the nymphs perform. The 
apron reaches the waistline, leaving the 
upper part of the body free for the 
swimming motions. Over this a cos- 
tume of green gauze is worn, made 
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quite full so as to conceal the harness. 
In the wings three men hold wires that 
control the working of the apparatus 
and just back of the ledge of rocks in 
the foreground three others stand. By 
the arrangement of the wires the 
nymphs can be lowered or raised or 
given the impetus for other rapid mo- 
tions through the “water.” 

Beside the men who control the 
wires stand prompters, who give the 
signal to the men for the movements 
of the nymphs. The same principles 
of wires and counterpoises apply in 
“Faust” at the ascension, and, in a 
great measure, to the flying ballet and 
other spectacular effects, although in 
the flying ballet the performers have 
to depend almost entirely on a rig- 
ging of one stout piano wire for their 
support. 

In “The Magic Flute,” one of the 
principal scenes shows the sacred 
white elephant striding majestically 
onto the stage bearing the howdah 
and its passenger. The “elephant” pre- 
sents an interesting mechanical “prop.” 
The head and trunk form one section. 
Inside the head, there is a system of 
wires and springs by which the trunk 
can be made to work in any direction. 
The trunk is constructed around a 
series of rings and springs, all con- 
trolled by a lever and wires in the 
head. The task of working the trunk 
falls to the man who plays the front 
feet of the elephant. There is another 
man in the hind feet and together they 
bear the wicker framework that forms 
the elephant’s body. The elephant, 
with the howdah and _ passengers, 
weighs nearly 300 Ib. so that the task of 
the human motive power is no easy 
one. In‘order to assist the men inside, 
the attendants marching beside the ele- 
phant have hold of straps on the iron 
framework. There are two attend- 
ants on each side so that they ma- 
terially aid the men inside in bearing 
the weight. 

In “Siegfried,” playing the dragon is 
an interesting part. The “dragon” 
also has two men to work him and 
they form its front and hind feet. The 
man in the front feet manipulates the 


apparatus in the dragon’s head which 
give the mechanical device the appear- 
ance of being real. Connecting with 
the nostrils of the dragon and running 
through the 25 ft. of its body into the 
wings is a long rubber tube through 
which is sent the steam that comes 
from the dragon’s nostrils as fire. An 
insulated wire also runs from a bat- 
tery in the wings through the body 
and lights a lamp behind each green 
glass eye. The wiring in the dragon's 
head is controlled by the man in his 
front feet. By means of the wire the 
great mouth can be opened or closed 
and the tongue and wings moved at 
will. These mechanical arrangements 
give the dragon its real, lifelike motion. 
But playing the dragon and the ele- 
phant are not nearly so hard as being 
the “worm” in “Rheingold.” The 
worm naturally is not very large—al- 
though in this case it is supposed to 
be of unusual size. Only one man 
can get inside of it. So he has to 
work the worm around the stage on a 
small four-wheeled traveler, supplying 
the motive power with his arms. By 
wires running from the head into the 
paws the man inside is able to open 
and close the mouth of the “worm.” 


A MOTORCYCLE USED AS A 
MOVING VAN 
The adaptability of the motorcycle 


to everyday uses aside from a pleas- 
ure vehicle is exemplified in the illus- 


Just a Light Load for 
a Quick Move 


tration showing a citizen of Portland, 
Ore., transporting his bag and baggage 
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by means of his motorcycle to his new 
home. Whether household goods 
would prove too cumbersome would 
depend, perhaps, on the ingenuity of 
the rider. 


DWARF AMONG PHOTOGRAPH 
GALLERIES 


The entire front of the smallest pho- 
tograph gallery in the United States 
is shown in this 
picture. It looks 
RANCH like a doorway, 
20 AbD but it is a com- 
T Co plete shop. The 
little gallery, 23 
in. wide and 11 
ft. long, is 
wedged in be- 
tween two 16- 
story concrete 
buildings in Se- 
attle, Wash. Its 
owner pays . $60 
a month rent for 
its 21.08 sq. ft. of 
floor space, the 
highest relative 
rent paid by any 
business man in 
the city. 


@Large deposits 
of coal have been 
found at Udi, 
Southern Ni- 
geria, which, ac- 
cording to tests 
made at the Im- 
perial Institute 
in London, has 
two-thirds the 
value of the best 
Welsh coal. 


Thief- proof 
electric lamp 
bulbs are a recent addition to electric- 
lighting equipment. The bulb is read- 
ily screwed into the socket, but can 
only be removed after the globe is 
broken, a process that makes accessible 
a catch for releasing the lamp. 


TURNING SAND DUNES INTO 
BUILDING BRICKS 


The sand hills of Cape Henry, Va., 
have now found a use; with the assist- 
ance of a grinding machine they are 
being turned into bricks at the rate of 
1,000 to 2,000 tons a day. Over an 
area of 1,000 acres, there is nothing 
on the surface of the cape but a bed 
of clean, pure, white sea sand, at least 
12 ft. thick and, in some places, piled 
up into hills 70 ft. high. Formerly 
the sand was considered useless be- 
cause the waves and wind have 
rounded off the edges and corners of 
the sand particles until they are not 
sharp enough to be used even for plas- 
ter in houses. Proper grinding, it has 
been found, resharpens the sand par- 
ticles, and a plant located on the cape 
is now turning out 18,000 bricks a day. 
The process involves mixing 10 per 
cent of rock lime with 90 per cent of 
sea sand thoroughly dried in a kiln. 
After the mixture has been finely 
ground, it is run into a silo to slake 
the lime. Then it is ready to be forced 
into molds under great pressure, the 
result being neat, white, durable 
bricks. By the use of the latest labor- 
saving machinery, the plant has al- 
ready utilized thousands of tons from 
the five or ten acres about it, but the 
supply of sand seems inexhaustible, 
for it is estimated that there are at 
least 1,000,000,000,000 tons on the cape. 


WIRELESS SERVICE FOR 
BRAZIL 


The beginning of a network of wire- 
less communication connecting South 
America, the United States, and 
Kurope, is seen in the arrangements 
that are being made for the establish- 
ing of wireless telegraphy between the 


: United States and several South Amer- 


ican states. The first step has been 
taken in the granting of a 50-year con- 
cession to the Marconi Company by 
the Brazilian government for wireless 
service between that country and 
New York. 
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Preparing a Plastered Wall for Paint 


The usual method of preparing a 
plastered wall for painting is to fill all 
cracks with plaster of Paris, or a mix- 
ture of the plaster and whiting, but a 
better way is to add some plaster of 
Paris to some of the paint and make a 
putty of it with which to fill the 
cracks. This will not absorb the paint 
as plaster alone will do. Very large 
cracks must be filled with plaster of 
Paris and whiting, to which some glue 
size has been added. 


Bracing a Corner Post with Concrete 


Dig the hole in the usual manner, 
then in the directions opposite to the 
pull of the wires dig trenches, 10 in. 
wide and 2 ft. long. Put in some 
broken stones or brick and pour ce- 
ment over it, first a layer of stone, then 
some cement, and so on until the 
trenches are filled. The trenches, of 
course, connect with the post hole and 
are filled as the post is being held in 
place by a temporary brace. After the 
filling is done, a better brace cannot 


The Concrete around the Base of the Post Has Two 
Connecting Concrete Extensions 


be had, and the unsightly corner brace 
is not needed.—Contributed by Har- 
riette I. Lockwood, Philadelphia, Pa. 


A Safety Stepladder 


The ordinary factory-made steplad- 
der may be considered a complete and 
ready-to-use product, but it is so in ap- 


The Strips Hinged to the Back-Support Sides Prevent 
the Ladder from Tipping Over Sideways 


pearance only. Anyone who has had 
experience with a stepladder knows 
that, while working on its top, it has a 
decided tendency to tip over, especially 
when one is leaning too far to one side 
or the other. 

The sketch herewith shows a very 
simple appliance to render a steplad- 
der safe. As shown, two strips of wood 
are fastened by means of hinges to the 
sides of the back supports. Blocks are 
fastened to the supports at the ends of 
these strips to prevent them from 
spreading too far. These will hold the 
ladder quite rigid and keep it from tip- 
ping when the load becomes top-heavy. 

As the sides of the back support are 
usually about 6 or 8 in. shorter than 
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the front when the ladder is closed, the 
strips will come about even with the 
front sides when they are closed 
against the back support. The blocks 
should not be put on until after the 
strips and hinges are in place.—Con- 
tributed by James E. Cooley, Hartford, 
Conn. 


‘Automatic Water Supply to a Coffee 


Boiler 


A useful method of keeping the 
water in coffee boilers at a constant 
level is shown in the diagram. The 


Supply Water is Automatically 
Run into the Coffee Boiler 
When a Certain Level 
is Reached 


supply tank A is filled with water and 
securely corked. The water flows 
through the pipe B into the boiler C. 
When the water rises in the boiler to 
the opening of the pipe D it cuts off 
the air, causing a vacuum in the tank 
A. This prevents the water from flow- 
ing into the boiler. When the water 
boils down below the end of the pipe 
D, a fresh charge of water is automat- 
ically admitted to the boiler—Con- 
tributed by F. E. Purser, Winnipeg, 
Canada. 


Rear-End Signals on Trains 


The adoption of the double-track 
system which has become almost uni- 
versal on the railroad highways has 
reduced collisions to the rear-end class 
only. Automatic block systems, the 
employment of rear flagmen, and a 
sharp lookout by the engineer of the 
rear train constitute about all the pro- 


tection now in use. A large percentage 
of the serious accidents are rear-end 
collisions. Block systems occasionally 
fail and men are not infallible; hence 
a need for better protection if possible. 

Many accidents could be avoided by 
automatic means other than the block 
system, one of which is as follows: On 
the rear end of each train carry a tank 
of acetylene gas and connect it to a 
double searchlight, one directing a pen- 
cil, or ray, of light vertically and the 
other horizontally to the rear. The 
light, or jet, is regulated by a valve 
operated by a centrifugal governor, 
which in turn is run from an idler that 
can be dropped on the axle of the rear 
car at will. The governor is adjusted 
so that when the speed of the train 
falls below a certain fixed value the 
valve controlling the flow of acetylene 
gas will open. The valve is of the kind 
allowing a small flow of gas at all times 
when in service, thus acting as a pilot 
light. 

The minor construction details of 
this device are so simple that any good 
mechanic can easily install it without 
further description.—Contributed by 
F. B. Lambert, Chicago, III. 


A Fountain Scrub Broom 


A very serviceable scrub broom can 
be made by attaching the brush to 
a piece of bamboo pole for a handle 
and forcing water through it with a 
hose connection. As the joints of the 
bamboo are closed, a hole must be 
bored through them all. The brush 
is attached to the end of the pole in 
the same manner as it is fastened to 


he 


Clean Water is Applied to the Broom with 
Regulated Pressure from a Faucet 


the ordinary handle, or the handle of 
the broom may be cut off close to the 
brush and a hole bored through the 
stub, in which the bamboo is attached. 
A hose connection is fastened to the 
other end—Contributed by Leroy 
Bradley, Lorain, O. 
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Cleaner for a Soldering Copper 


To keep the point end of a soldering 
copper clean use a 1-in. pipe cap for a 
cup and fill it a little above the rim 
with No. 0 steel wool for a wiper. 
The threads in the cap will hold the 
wool in place, and by drawing the hot 
copper over it, the point will always 
be bright and clean. After the ex- 
posed part of the wool becomes mat- 
ted down, it can be taken out and 
turned over. A hole can be bored in 
the center of the cap for fastening it 
to the bench—Contributed by A. R. 
Cunning, West New Brighton, N. Y. 


A Flexible Finger-Ring Gauge 


Roll a tapering tube around the reg- 
ular jewelers’ ring gauge, using Ma- 
nila paper, and glue the edges together 
to give it the form shown at A. Cut 
off the ends and slip on different-sized 


The Gauge ry | Flexible, wings Bent Out of Shape 
can be Accurately Measured 

rings, friction-tight, marking the places 

for each size and half size plainly in 

ink as shown at B. Rings bent out 

of shape, as shown at C, can be accu- 

rately gauged on the paper taper. 


To Clean Articles of Steel 


An excellent method of cleaning 
steel articles which have become rusted 
or oxidized, consists in rubbing the 
surfaces with pure sweet, or olive, oil, 
applying several coats, then laying 
them aside for several days, after 
which they are thoroughly rubbed 
with unslaked lime.—Contributed by 
Ralph W. Jones, St. Louis, Mo. 


CIsinglass, or mica, in stoves can be 
cleaned by soaking and washing it in 
vinegar. 


A Detachable Overflow for a Tank 

Deeming it unnecessary to add an 
overflow to a barrel section which I 
had fitted up for a tank and not car- 


The Overflow Pipe 
can be Removed, 
if Desired, and 
the Water Level 
Changed by Taking 
Out One of the 
Corks 


AZZ 


ing to remove any of the attached 
pipes, I slipped a piece of rubber tub- 
ing over the end of a piece of pipe so 
as to make a water-tight fit, and in- 
serted it in the outlet in the manner 
shown. Holes were drilled in the pipe 
at intervals and plugged with corks. 
The water can be made to overflow at 
any height by removing a cork in the 
pipe at that level. The rubber tubing 
can be discarded and the pipe threaded 
to fit into the waste nut at the bottom. 
—Contributed by James M. Kane, 
Doylestown, Pa. 


A Compression Pressure Gauge 


Desiring to test the compression, to 
find the trouble in a two-cylinder en- 
gine, and being unable to secure a 
pressure gauge, I made one as shown 
in the sketch, which is nothing more 
than the lower part of an old spark 
plug, with the core taken out and a 


A Compress'on Gouge Made of a Tire Gauge, an Old 
Spark Plug, and a Tire Valve 


bicycle clamp valve soldered in the 
place of it. 

The plug is screwed into the cylinder 
and any tire-pressure gauge used to 
test the compression.—Contributed by 
S. J. Pearson, Bennettsville, S. C. 
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Block for a Sliding Gate 


The most commonly used gate is 
that which slides on a crosspiece nailed 
between two posts set diagonally with 


The Block Adjusts 
Itself to the Slant of the 
Gate as the Latter is Lifted 


the line of the fence. Such a gate can 
be handled very well, but the sliding 
may be greatly improved by placing a 
block, shaped as shown, on the cross- 
piece. A little grease applied from time 
to time will make the gate work almost 
as easily as if it were on rollers.—Con- 
tributed by A. S. Thomas, Gordon, 
Canada. 


Cutting Liners for Babbitted Bearings 


One of the most difficult things about 
babbitting bearings is the cutting of 
the liners, especially if it is desired to 
have them very thin for fine adjust- 
ment. The cutting of the liners can 
be easily done in the following manner: 
Lay a piece of paper on the bearing 
face and press it down firmly with the 
fingers around the edge, also around 
the holes for the bolts or studs. This 
will leave an exact impression of the 
bearing face which can be traced with 
a lead pencil. This makes the pattern. 

Two boards, A and B, are cut a little 
larger than the pattern, and an old mag- 
azine or other paper, having leaves that 
lie evenly and flat, is placed between 


The Boneh Hold the Paper Leaves Together While 
They are Cut to the Right Shape 

the boards. The pattern is placed on 

top of the board A, and a few small 

nails are driven through the pattern, 

paper, and boards, to hold them to- 

gether. A band or scroll saw is used to 


cut around the edge of the pattern. The 
holes for the bolts can be bored to the 
right size with an ordinary bit. The 
edges can be finished with a coarse file 
or sandpaper. The liners will come out 
neatly cut to shape and in a pile that 
can be roughly handled.—Contributed 
by H. F. Hopkins, N. Girard, Pa. 


A Self-Contained Gasoline Soldering 
Torch 


The handle of the torch constitutes 
the reservoir for the gasoline. It is 
made of a piece of 1-in. gas pipe, 6 in. 
long, fitted with a cap on each end. 
The cap on the rear end is drilled cen- 
trally and tapped for an ordinary bi- 
cycle-tire valve. A heavy leather gas- 
ket should be placed in this cap so 
that the joint will hold air and gaso- 
line without being turned up tightly. 
The cap at the other end is put on 
after filling the threads with glycerin 
and litharge. 

An ordinary soldering-copper end 


This Soldering Iron is ‘<caeaee Good for Use 
in the Wind on Roofs 


is bored out, leaving the walls about 
7; in. thick, and Y%-in. holes are 
drilled through the walls for vents. 
The connection for holding the copper 
to the handle consists of two pieces of 
strap iron, each 4 in. thick, %4 in. 
wide, and 414 in. long. One end of 
each piece is hammered concave so 
that it will fit over the outside of the 
cap. Holes are drilled in both ends of 
each piece to admit ;s-in. machine 
screws, and corresponding holes are 
drilled opposite each other on the cir- 
cumference of the cap and copper and 
tapped to fit the screws. The parts are 
then put together as shown, 

l%-in. needle valve is fitted be- 
tween the two pieces of strap iron, as 
shown, and connected to the reservoir 
with an 18-in. length of 4-in. copper 
tubing such as is used on an automo- 
bile carburetor. Small unions are 
soldered to the ends of the tubing 
which make connections with two 
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short nipples, one soldered into a hole 
drilled in the pipe and the other turned 
into the needie valve. The tubing is 
given several coils around the two 
pieces of strap iron where they will be 
near the flame that comes from the 
vent holes in the copper. 

Fill the handle about two-thirds 
full, with gasoline, replace the cap and 
attach a bicycle hand pump to the 
valve and pump up a fairly good pres- 
sure. Pour a little gasoline in a pan 
and ignite it and hold the coil over 
the flame, or place the coil in the flame 
of a lamp for about one minute, then 
open the needle valve.—Contributed 
by A. H. Waychoff, Lyons, Colo. 


A Disk Cutter 


The cutter is made similar to a pair 
of dividers—in fact, it can be used as 
dividers and as a bevel protractor— 
from sheet steel, 
y's in. thick. The 
parts are cut 
to the proper 
shape, and _ to 
make them rigid, 
a part of the 
metal is turned 
over, as shown, 
into an L-shape. 

The thumbnut 
and bolt, at A, 
holds the arms 


A Disk Cutter That can be Used Also as Dividers 
or as a Bevel Protractor 


firmly for heavy work and will also 
hold the cutter B, which can be set at 
any angle. The end C is filed to a 
sharp point. A protractor scale is laid 
out and marked with a sharp-pointed 
tool. 

The tool I made had 9-in. arms and 
a connecting slot bar, 6 in. long. It 
cuts disks or washers from cardboard, 
leather and wood boards of soft pine 
or poplar.—Contributed by John V. 
Loeffler, Evansville, Ind. 


Painting Small Stakes 
Having a large number of pieces to 
paint, for use in staking out a newly 
platted addition to a city, I found that 


The Piece to be Painted is Easily i. 
Revolved between the Nail Points 
in the Block and the Board | 


the device shown in the sketch saved 
considerable time and made it much 
easier to do the work. A piece of 
board was fastened to the side of a 
building, at a convenient height, with 
a strap hinge. A nail was placed in 
the end of the board so that its point 
projected on the under side, then a 
block was set firmly in the earth with 
a nail projecting upward in its upper 
end. Each piece to be painted was 
placed between the two nails as shown, 
and in painting the stick could be re- 
volved.—Contributed by P. F. Noyes, 
Ft. Myers, Fla. 


Preparing a Cracked Wall for Painting 
or Papering 


When a plaster wall or ceiling is so 
badly cracked that it will not do to 
paint or even paper the surface, cover 
it with strong muslin or light canvas. 
Use a strong paste made of flour in 
the ordinary way with a little glue 
added to give it stronger holding quali- 
ties. Press out any air bubbles that 
may occur and make the surface quite 
smooth. Either water or oil colors, as 
well as paper, may be applied to this 
surface, and it will make a very smooth 
and a sure job. 


| | 
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Telephone-Receiver Holder 


Finding it necessary to devise some- 
thing that would accommodate a one- 
armed salesman in receiving orders 
over a telephone 
I devised the 
stand shown, 
w hich consists 
of an old ceiling 
plate procured 
from a discarded 
gas chandelier, 
and pieces of 
brass pipe. The 
ceiling plate 
was 3% in. in di- 
ameter and 234 
in. high. A piece 
of %-in. brass 
pipe was cut 10 
in. long, and a 
cap was fastened to one end, the other 
being inserted through the hole in the 
plate from the under side. The plate 
was then filled, two-thirds full, with 
solder, covering the cap. When the 
solder had hardened I bent the upper 
end of the pipe and cut it to straddle 
a piece of pipe of equal size. Then an- 
other piece of pipe was cut 344 in. 
long; two 14-in. holes, 2%4 in. apart, 
were drilled through it, and two pieces 
of %4-in. wire inserted in the holes, 
the ends of the wires being then bent 
upward to fit the receiver snugly. The 
short piece of pipe was soldered to the 
upper, bent end of the upright. 

This device proved to be very sat- 
isfactory, inasmuch as it not only 
served the purpose mentioned, but 
was also very handy for those with 
two hands, since they could write and 
talk at the same time and refer to 
catalogs without delaying the custom- 
ers.—Contributed by Jno. F. Gleaser, 
Cincinnati, O. 


Silver Paste for Coating Brass Articles 


The marks and figures on scale 
beams, scales for thermometers, steam 
gauges, etc., can be finished in the 
following manner: Fill the marks and 
numbers in the brass with japan and 
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clean the surface to be finished, after 
which the article is placed in an oven 
to bake the japan. 

The surface of the metal is thor- 
oughly cleaned with a fine grade of 
emery cloth and a paste, made as fol- 
lows, then applied and well rubbed 
on the metal: Mix \% oz. of chloride 
of silver, 5 lb. of ordinary salt and 4 
Ib. of cream of tartar thoroughly in a 
dry state, then add enough cold water 
to make a paste. Do not add too much 
water. As light affects the silver, the 
mixture should be kept in a dark place 
or in a covered earthen vessel. Afier 
thoroughly rubbing this paste on the 
metal surface this will take on a dirty 
yellow tinge. It is brightened by 
again rubbing the surface with a mix- 
ture, in a dry state, of 4 lb. of cream 
of tartar and 5 Ib. of salt. When this 
is finished, the metal is thoroughly 
washed to remove any trace of salt, 
then dried and lacquered. 


Repairing a Split in a Water Pipe 


A lead pipe burst one Sunday noon 
leaving a split about 114 in. in length. 
This required a wipe joint, but we 
could not get a 
plumber at that time 
and would have been 
without water if re- 
pairs had not been 
made that were in- 
tended at the time to 
be temporary only. 

Ilaving dried the 
pipe well and 
cleaned it, I wrapped 
the pipe with adhesive tape, about 5 
turns each, above and below the split. 
Then I placed a piece of stiff paper 
around the pipe on the two bands of 
tape so that the paper was held a 
little distance from the pipe. The 
ends of the paper were held with an- 
other turn of tape. A hole was stabbed 
in the paper near the top and the space 
filled with hot lead. After removing 
the paper and lead it left a neat-looking 
job which has proved to be as good as 
a wiped joint—Contributed by Chas. 
H. Richards, Toronto, Can. 
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Practical Telephony 


By HAROLD HINTON 


Part IX—Telephone Construction 


Open Wire 


This construction deals with the 
placing of wires on insulators fas- 
tened to pins on the crossarms which 
are fastened by a bolt through the 


Fic.49 Fic.50 


length of the pole to be placed, depth 
of the hole and, if it is to be guyed, 
in what direction and the kind of an- 
chor to be used. Poles whose ulti- 
mate capacity will never exceed two 


| 


Fic.S! Fig.52 


A Pole Line Crossing from One Side of a Roadway to the Other and the Manner of Shaping the Top 
End of Each Pole. Crossarm and Bracket Construction and Method of Attaching to the Pole 


pole with iron braces. In considering 
this subject there are several points 
which must be taken into account, 
both before starting to lay out the pole 
line and after the erection of the poles 
has been started. 

A careful examination of all possible 
routes for the main line and branch 
lines to houses should be made and the 
shortest and most direct route possible 
selected... Avoid all abrupt turns, 
long detours, large trees, sudden 
breaks in the grade of the wires, and 
all serious obstacles. Locate the line 
so that the least possible amount of 
guying is required. Obtain a perma- 
nent right-of-way for every pole, at- 
tachments and fixtures. 

In laying out the run for the pole 
line, locate the position of each pole 
with a stake, either sighting them into 
a direct line or by using a transit. 
Upon the stake should be marked the 


wires should be placed 260 ft. apart, 
poles for six wires, 170 ft. apart, and 
those for a 20-wire line, not over 130 
ft. apart, except under unusual condi- 
tions. The last span—the distance be- 


Fig.53 
Three Methods of Anchoring the Guy Wires from 
the Poles, the Kind Depending on the Soil 


tween two poles—should be a little 
over half the length of the other sec- 
tions. When extra-long sections are 
absolutely necessary, as when crossing 
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a stream or narrow ravine, the sec- 
tions on either side of the long section 


A Guy Stub is Used in a Close 
Place Where a Long Guy 
Wire cannot be Attached 


Fic.54 


should not exceed half as much as the 
length of the average span. Crossings 
from one side of the road to the other 
should be avoided, but, when neces- 


Fic.55 
The Line Wires are “ Tied In” on the Glass 
Insulators Which are Set on the Pins 
sary, they should be made as shown in 
Fig. 48. 
When crossing or running parallel 


Fic.56 Fic.57 


Fic.59 
The Fastenings for the Messenger Strand on Which 


the Cable is Strung, the Splicing and Dead End 
with a railroad right-of-way, the poles 
should not be set closer than 12 ft. 
from the rail, and the bottom of the 


lowest crossarm should be at least 22 
ft. above the web or top of the rail. 
In placing poles and stubs on streets, 
they should be set as close to the in- 
side of the curb as possible. If the 
curb is not set, the correct curb lines 
should be obtained from the town 
authorities, and the poles and stubs 
set as close to it as possible. Poles 
placed in alleys should be set as close 
as possible to one side or the other. 
In crossing a road no wire should be 
less than 18 ft. above the crown of the 
pavement. The heaviest poles should 
be always used at the corners. 

The crossarms should be _ fully 
equipped with braces and pins before 
they are distributed, except in cases 
where there will be only two wires on 
the arm, when the brace may be omit- 
ted. The braces, when used, should 
be 30 in. long and attached to the arm 
with %-in. carriage bolts having a gal- 
vanized washer under each head. 

All the poles should be topped, 
gained, and crossarmed, Fig. 49, be- 
fore they are raised, and the gains and 
tops should be painted with creosote 
or carbolineum. When brackets are 
used instead of crossarms, they should 
be attached as shown in Fig. 50, except 
when used on curves and corners, 
where they should be placed on the 
outside of the curve, one above the 
other, as shown in Fig. 51. 

Poles should be set to the depth 
given in the following table: 


Length of Pole Depthin Ground Depth in Solid Rock 
18 Ft. 3 Ft. Straight. 3 Ft.on Corners 3 Ft. 
rt. 


20 4 3 

* 5h 3h 
35° 6" 4" 
4 6 4° 
= 4" 
44 


The holes for poles should be dug 
large enough to admit the pole with- 
out cutting, and also large enough at 
the bottom to permit the use of tamp- 
ers after the pole has been set. 

Crossarms should be placed at right 
angles to the direction of the line and 
facing each other, as shown in Fig. 52, 
except on long sections when they 
should be placed on the side of the 
pole away from the long section, so 
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that the strain will be against the pole 
and not have a tendency to pull the 
arm from the pole. 

Various styles of anchors are shown 
in Fig. 53, while Fig. 54 illustrates the 
use of guy stubs. The line wires 
should be “tied in” as shown in Fig. 
55. 

Aerial Cable 

In the construction of aerial-cable 

runs the method of setting the poles is 


Fic.60 


The Manner of Supporting a Cable at a Three-Way, 
Four-Way and a Two-Way Splice 


almost the same as that described, ex- 
cept that, where the pole line is to be 
used for cable only, the crossarms are 
omitted and all guys are attached to 
the pole just above the cable. Instead 


The Manner of Drawin 
in Safety Straps Use 
of the crossarms, the messenger strand 
upon which the cable is hung, is 
fastened to the pole as shown in Fig. 


LA = 3 
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56, or, when cable crossarms are used, 
The method of splicing 


as in Fig. 57. 


Fig.62 
A Spice and Terminal-Tap Support, Two Aerial 
erminal Cables, and a Cross-Connecting 
Underground Cable Box 


the suspension strand is shown in Fig. 
58, and the dead end, in Fig. 59. 

In Fig. 60, at A, is shown a method 
of supporting cable at a_ three-way 
splice; B shows a four-way splice, and 
C shows a two-way splice, while Fig. 
61 shows the method of supporting a 
splice and terminal tap. Two styles 
of aerial-cable terminals are illustrated 
in Fig. 62, and Fig. 63 shows a cross- 
connecting underground cable box 
which feeds the aerial cable. 

The construction for the aerial cable 
is usually as follows: After the pole 


Fic. 64 
the Cable through the Rings Applied to the Messenger by Linemen Riding 
for Cable Cars, the Cable 


sually Starting from an Underground Cable Box 


line is set and properly guyed, the mes- 
senger strands are run up, hauled taut 
and securely fastened on each pole. 
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One or more linemen then start “rid- 
ing” the messenger, usually using 


=| HH 


windows from one place to another. A 
good illustration of this construction 
is given in Fig. 65, where underground 
and block cable is used to the terminals 
and where a twisted-pair outside wire 
is run, through “ring runs,” from the 
terminals to the instruments. This 
method of construction is used exten- 


Fis.65 


Block-Cable Construction to Do Away with Exposed 
Wires Running from House to House 
safety straps for cable cars, and crimp 
on the cable rings, after which the cable 
is drawn through, as shown in Fig. 64. 
The aerial cable usually starts from an 
underground cable box, but sometimes 


Fic.66 


Where It is Absolutely Necessary the Cable may be 
Carried Across between Two or More Houses 
the aerial runs direct from one point to 
another. ‘Terminals are placed on 
poles as near together as required, and 

the cable is spliced up. 


Block Cable 


The block-cable construction or in- 
terior block distribution is used to do 
away with exposed wires running from 
house to house, over roofs, and passing 


Fic.67 


The Way to Carry a Block Cable around an Obstruc- 
tion or Inside and Outside Angles 


| Hn 


Fic.68 
Wiring a Building without Running the Cable to It, 
Using Twisted-Pair Drop Wires for the Connections 
sively in the business sections when 
wiring old buildings. In wiring new 
buildings and apartment houses, it is 
customary, if the number of tenants 
will warrant the expense, to carry an 
underground cable directly into the 
building, usually to the elevator shaft, 
and run it up to the roof, taking a tap 


Fic.69 


A Ring Run Used for the Distribution of the Drop 
Wires for Passing Obstructions 

off and putting in a cable box at each 

floor so that the wires may be run from 

these boxes to the instruments as they 

are installed on any floor. 

Sometimes it is desirable to carry a 
cable across a space between two or 
more houses, and, while this may not 
be good practice as a rule, there are 
exceptions, and when absolutely neces- 
sary, the work may be done as shown 
in Fig. 66. A method of carrying a 


| 
| 
| 
l 
tt = 
ALLL LLL 
a | 
T 


POPULAR MECHANICS 


block cable around an obstruction and 
of turning projecting and inside cor- 
ners is shown in Fig. 6%. A building 
may be wired without the expense of 
running a cable over to it as shown in 
Fig. 68. The twisted pair of drop 
wires are bundled together and taped, 
then run through rings between the 
terminal pole and the building and car- 
ried through ring runs to the various 


(To be 


Black Mat Surface on Steel 


Metal parts on cameras must be col- 
ored a dead black, that will produce no 
reflection and should be rust-proof. A 
secret process that has been used for 
this work successfully is as follows: 
The metal parts are boiled in a solution 
of 1 oz. of pulverized tartar to 10 oz. 
of water. Use a porcelain-lined or 
earthen vessel. The parts are then im- 
mersed in a saturated solution of blue 
vitriol until they take on a coat of cop- 
per, after which they are immersed in 
a saturated solution of sulphur-ammo- 
niac until they become black, when 
they are taken out and rinsed in clear 
water. 

A quantity of clean and dry beech- 
wood sawdust is mixed with sufficient 
olive oil to make the whole slightly 
oily, after which sufficient powdered 
graphite is added to make it black. 
‘The metal parts are then placed in this 
and put in a receptacle to be burned or 
baked. Some sort of an oven that can 
be closed, to exclude all air, is used and 
heated with its contents in a flame un- 
til the sawdust is burned to a char- 
coal. The parts are then taken out and 
cooled. 


Wood Spring for Use on a Saw Table 


Where it is necessary to hold work 
up to a shaper or a saw in resawing 
stock, a spring made of wood is very 
handy. Any kind of material may be 
used, but some woods have more spring 
in the grain than others. The spring 
is formed by making several saw cuts 
in a selected piece of wood, as shown 
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parts of the building. Methods of 
passing obstructions, corners, etc., with 
a ring run for the distribution of the 
drop wires is shown in Fig. 69. 

The principal thing in up-to-date 
telephone construction is to get every- 
thing concealed as much as possible 
while still having ready access to it 
in case of trouble, and at the same time 
to reduce the cost of construction. 


continued) 


in the sketch. It is clamped to the 


table with a hand screw so as to hold 


The Slots Cut in the Wood Make a Spring That 
will Keep the Stock against the Ganee 
the work against the gauge.—Contrib- 
uted by Ernest S. Yawger, Ithaca, 
New York. 


Pencil Points for Drawing Even Lines 


A soft, white bond paper has a sur- 
face that will cause trouble in draw- 
ing pencil lines of even width and 
shade for draft- 


ing - room pur- — 
poses. Where ~~ 
blueprints are 


made direct from 
the bond-paper 
drawing without 
the lines being inked in, they will not 
be printed evenly. In order to get 
clear and neat prints it is necessary 
to have all lines of an even width and 
shade. If a pencil is sharpened as 
shown, such lines can be drawn. A 
pencil sharpened in this manner will 
work equally well on other grades of 
paper, and the pencil requires less 
sharpening.—Contributed by Wm. 
Wareing, Pittsfield, Mass. 


@ Large taps, broken off in metal, can 
be removed by attaching a stem with 
an oxyacetylene-welding apparatus. 


| 
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Loading Barrels in a Wagon Box 


A barrel loaded in a wagon box is 
apt to roll about unless pieces are 
placed under the edges, but even then, 


The Curved Parts Cut into the Pieces Keep the 
Barrel from Rolling About 


if the barrel is a large one and full, 
the pieces will not hold it. A simple 
device for keeping the barrel from 
rolling is made of two pieces of 2 by 
4-in. wood, about 314 ft. long, with a 
concaved place cut out near the center, 
as shown, and the ends cut to a point 
so that the barrel may be easily rolled 
up on them. Join the pieces together 
with strong pins. Roll the barrel into 
the notches and it will remain there un- 
til ready to unload. 

For hauling a number of barrels, re- 
move the wagon box, make the pieces 
of heavy timbers extending from one 
bolster to the other and cut as many 
notches as there are barrels to be 
hauled.—Contributed by J. G. Alls- 
house, Avonmore, Pa. 


A Floating Mooring 


By making a boat fast to a loose 
collar of wood placed about a con- 
veniently located pile, the boatman 
will always find 
the knot in the 
end of the paint- 
er upon the sur- 
face of the water 
instead of sub- 
merged to a 
depth of several 
feet, which often 
happens when the rope is tied to the 
pile itself. The collar of wood can be 


made of material 2 in. thick and 4 in. 
wide, and of such a size that it will 
easily slip over a pile. The joints 
should be securely fastened with bolts. 
—Contributed by Forrest Clark, Coro- 
nado, Cal. 


A Built-Up Crankshaft 


In making a crankshaft for a twin- 
cylinder engine I was fully aware of 
the difficulty in making a built-up shaft 
to secure a perfect alinement as well as 
having the parts equally spaced. I 
overcame the difficulty in the follow- 
ing manner: 

The engine being a small one, the 
crank webs, or arms, were made of a 
cold-rolled steel bar, %& by 1 in., and 
two pairs were marked off on this ma- 
terial, a line being scribed through 
the center of one face on each piece 
with a gauge, whereupon the location 
for the holes was center-punched. All 
eight holes were then drilled in a lathe 


After the Pieces are Located and Fastened the 
Unnecessary Parts are Sawn Out 
for a *%%-in. shaft; the pieces were 
piled one on the other and a perfectly 
straight piece of %¢-in. steel rod was 
inserted through the holes in the ends 
to be used for the crankpins, thus ad- 
justing this series of holes in perfect 
alinement. The holes in the other 
ends, being %@ in. in size, had to be 
enlarged to 1% in. or the size of the 
shaft. This is where the wisdom of 
the scheme became apparent, for, in 
spite of careful laying out, marking and 
drilling, when the holes at one end 
were in perfect alinement, those at the 
other end showed such variation as to 
make proper and accurate assembling 
out of the question. The next step 
was to bolt the stack of four pieces to 
a slotted faceplate, after first soldering 
along each joint as a temporary binder, 
and centering the hole in the outer 
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piece as true as possible, then boring 
all holes to the 14-in. size in the man- 
ner of ordinary boring on a lathe. 

After removing the pieces from the 
faceplate and separating them, they 
were mounted on the shaft in the 
proper locations; the rod for the crank- 
pins was inserted, and both crankpins 
and shaft pieces were fastened as de- 
sired with screws or pins, driven, sol- 
dered or brazed. The portions of the 
shaft shown by the dotted lines are 
sawn out and the parts filed and pol- 
ished.—Contributed by Harry F. Lowe, 
Washington, D. C. 


Repairing a Break in a Suction Line 


A serious break that occurred in a 
14-in. suction line to a condenser, and 
also the clamp that was made for tem- 
porarily repairing the pipe, are shown 
in the sketch, which is redrawn from 
the Southern Engineer. The clamp 
was made of iron, 2%4 in. wide, with 
holes in the lugs for 34-in. bolts. The 
clamp was made 16% in. inside diam- 
eter. 

About 5 Ib. of white lead was pro- 
cured and thinned down a little with 
gasoline. A quantity of asbestos wick- 
ing was unraveled and pulled apart. 
The asbestos was mixed with the white 
lead so as to form a putty, which was 
put around the pipe in a layer about 
3 in. thick, over the crack. The clamp 
was then put on and drawn up tightly. 

A vacuum was maintained for two 
weeks without any trouble, and when 
the clamp was finally removed, to put 
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The Break in the Pipe and the Construction of the 
Clamp for Holding the Special Packing 


in a new suction pipe, the putty was 
found to be firm and perfectly tight, 
and doubtless would have remained so 
indefinitely. 


CA grape-juice or milk bottle will 
serve admirably as a rolling pin or 
potato masher. 
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Collet for a Vertical-Shaft Milling 
Machine 
The illustration shows a simple form 


of collet which can be fitted to the 
spindle of any ordinary vertical mill- 


A Collet of Special Construction for Holding Cutters 
in Vertical-Spindle Milling Machines 

ing machine. The collet is made from 

a machine-steel forging, machined hex- 

agon in shape so that a large wrench 

may be used to tighten it in place. 

The inside thread of the collet is cut 
to fit the thread of the spindle on which 
it is to be used. The outside thread is 
cut to fit that of the milling cutter used. 
Due care should be used in cutting the 
threads, as a good fit to both spindle 
and cutter is necessary. 

In machine shops where several 
makes of vertical milling machines, 
each having a different size of spindle, 
are in use, a standard cutter might be 
employed if the machines are equipped 
with a collet of this kind, each having 
the same size outside thread, thereby 
making a saving in the cost of cutters. 
—Contributed by C. E. Bradley, Fall 
River, Mass. 


To Keep Varnish in Jars 


Dip the cover, rubber, and top of a 
screw-top fruit jar in melted paraffin, 
then pour the varnish, left over from 
a finishing job, into the jar and seal 
tightly. The paraffin will prevent the 
cover from sticking and, by excluding 
the air, preserve the varnish indefi- 
nitely—Contributed by Alice M. 
Smith, Tacoma, Wash. 
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An Adjustable Stock Holder 


In handling considerable work that 

required bars of stock to be held hori- 
zontally as they were fed into the 
machines, one 
of the men de- 
vised a_ holder 
that sus- 
pended from the 
ceiling and ad- 
justable for 
height to suit 
different classes 
and sizes of 
Stock. 

This holder is 
shown in the 
illustration. <A 
piece of flat 
steel with two 
wings bent at 

right angles to the back is formed as 
shown at A. At its upper end a length 
of sash cord passes through a hole and 
is knotted. The free end runs up and 
through an eye fastened in the ceiling 
and back down again where it passes 
between the wings and down to the 
foot of the holder which is an L-shaped 
piece in which the stock is laid. To 
prevent slipping a toothed roller, B, is 
inserted between the wings. This roll- 
er is drilled eccentrically as shown and 
permits the passage of the cord when 
it is in one position and holds the cord 
when in another position. The notches 
help to hold the cord, and as the weight 
increases the grip will be greater. 


Paint for Steam-Gauge Hands 


Steam and other gauges placed in 
dark places are very hard to read cor- 
rectly. This trouble can be overcome 
to some extent by painting the hands 
with a coat of brilliant aluminum 
powder mixed with good, clear var- 
nish to the thickness of syrup. The 
varnish will protect the bright surface 
and prevent it from becoming soiled 
or dirty. The hand can be seen in a 
very dark place when coated with this 
paint.—Contributed by C. R. Dreese, 
Kansas City, Kan. 


Cleaning a Gun of Lead 


There is nothing that will keep a gun 
or other steel or iron articles in so 
good a condition as mercurial ointment. 
It has been used for years by surgeons 
to prevent their instruments from rust- 
ing. Do not grease the article, simply 
wipe it with a cloth saturated with the 
ointment. 

In caring for a gun, wipe it out well, 
then run a wiper through saturated 
with the ointment, and there will be no 
rusting whatever. Neither will the 
outside of the gun rust if the oint- 
ment is applied there. The ointment 
will not only prevent rust, but will also 
loosen any lead in the barrel. 

If a gun has become leaded and is 
wiped as described, it will appear to be 
full of rust or dirt after standing a few 
days. If wiped again, the wiper will 
be found covered with minute particles 
of lead which have been loosened by 
the mercury, and the barrel will be 
clean. The mercury has no affinity for 
iron, but has for lead.—Contributed by 
J. H. Beebee, Rochester, N. Y. 


Cutting Bars on an Angle 


On a job where a large number of 
bars were to be faced at an angle of 60 
deg. and only a 30-deg. cutter was at 
hand, the work 
was accom- 
plished in the 
manner shown in 
the sketch. A 
wood block was 
sawed at an 
angle of 30 deg., 
laid in the vise 
of the milling 
machine and 
used as a guide against which the bars 
were clamped. The 30-deg. cutter was 
placed on the arbor of the machine, and 
the pieces were thus finished to the re- 
quired angle. 


CAn earthenware cement can be made 
of 1 part powdered lime, 2 parts grated 
cheese, and the white of an egg mixed 
to form a paste. 
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To Strengthen Scaffold Boards 


A simple and effective method of 
stiffening thin boards used for treads 
on scaffolding is shown in the sketch. 
Two pieces of timber, about 1 in. 
thick, 3 in. wide, and as long as the 
boards are wide, are placed between 
them near the ends. The boards are 
then nailed together at their ends and 
the braces nailed between them. This 


A Board Used on Scaffolding Strengthened to 
Prevent Sagging in the Center 
will be found to make a stiffer tread 
than a single board of double thick- 
ness.—Contributed by C. K. Theo- 
bald, Vicksburg, Miss. 


Repairing a Broken Connecting Rod 


Owing to the construction of the or- 
dinary two-bar connecting rod, shown 
in the illustration, the breakage of one 
of the rods is by no means an uncom- 
mon occurrence. The breaking of a 
rod, either the upper or lower, gener- 
ally occurs at a point near the box, 
which makes almost any form of tem- 
porary repair an impossibility. How- 
ever, a piece of pipe and a long rod 
threaded at both ends can be utilized 
in an efficient way to take the place 
of the broken bar of the rod. 
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A Piece of Pipe and a Long Rod Taking the Plac: 
of a Broken Bar 


The writer has seen one of this type 
of rods repaired in this manner which 
gave good service for a period of two 
years.—Contributed by F. W. Bently, 
Milwaukee, Wis. 


Sleeve for a Marking Brush 


It is necessary to have the bristles of 
a marking brush short and stiff, and 
in order to keep them uniform, one 
user fitted a sleeve on the brush that 
could be adjusted as the bristles be- 
came shorter by wear. The sleeve, as 


shown, slips over both brush and 
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handle and is set for its different po- 
sitions with a U-shaped wire spring 
having a projection at one end to en- 


The Close-Fitting Sleeve Holds the Ends of the 
Bristles to Make Them Compact 
ter a hole in the handle after passing 
through the sleeve. Several holes in 
the handle provide the range of posi- 
tions for the sleeve. 


Measuring Wire Diameters without a 
Gauge 


A simple way of ascertaining the 
diameter of wires, when no wire gauge 
is at hand, and a method used by a 
German engineer, is to wind a number 
of coils close together around a lead 
pencil or other round object for 1 in., 
more or less, and divide the length of 


A Simple Problem: Find the Wire Diameter When 
the Number of Coils and Length are Known 
the wound part by the number of coils, 
thus obtaining the diameter of wire in 
fractions of 1 in. This method is ap- 
plicable and gives quite reliable re- 
sults for diameters as small as .005 in. 


Fasteners for Small Metal Tubes 


A handy fastener for small wires, 
copper and brass tubing can be formed 
by using links taken from a brass key- 
ring chain. Each 
link is bent as 
shown and fas- 
tened with up- 
holsterers’ tacks 
or brass screws 
with round heads. This makes a neat 
fastener for bell wires and, if well in- 
sulated in the bend, can be used on 
wires carrying considerable current 
for experimental purposes.—Contrib- 
uted by C. R. Dreese, Kansas City, 
Kansas. 


— 
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Keeping Cork in a Bottle Away from 
Opening 


When trying to extract a cork 
without the aid of a corkscrew it often 
happens that the cork is forced into 
the bottle. The 
result is that 
every time the 
bottle is inverted 
the cork is drawn 
into the neck of 
the bottle and 
stops the liquid 
running 
out. To prevent 
this, bend a piece 
of spring wire 
into the shape 
shown, and in- 
sert it in the bottle neck. The wire 
form should be long enough to extend 
slightly into the bottle. When the 
bottle is inverted the cork will be kept 
back from the neck and there will 
always be an opening, regardless of 
the position taken by the cork. Of 
course, this cannot be used in bottles 
containing corrosive liquids or acids. 
—Contributed by J. J. Kolar, May- 
wood, Ill. 
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Temporary Repair on a Governor 
Valve 


The seats and valve of a well-known 
type of a governor had become so 
badly worn that throttling the engine 
down was an im- 
possibility. After 
facing the seats 
off in good shape 
the valve was too 
small, and in or- 
der to run the 
engine whilea 
new valve was 
being procured 
it was decided to 
fix up the old one 
temporarily. 
Fach flange was turned off to make a 
shoulder, as shown by the dotted lines 
in the sketch. Brass rings were made 
and pressed up to this shoulder, and 
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The 
valve was then ready to be turned off 
on a bevel to fit the newly dressed 


four small pins put in as shown. 


seats.—Contributed by Donald A. 
Hampson, Middletown, N. Y. 


A Window Card 


A novel window card may be made 
by painting one side of a double- 
strength piece of glass with black iron 
varnish and lettering the desired in- 
scription with a sable brush, using 
ink made by mixing oxide of zine and 
mucilage. This is much cheaper than 
cardboard, and the writing can be eas- 
ily washed off and the glass used over 
and over again.—Contributed by T. 
F. Monaghan, Philadelphia, Pa. 


To Make a Pattern Fillet Quickly 


Having a hanger-bracket pattern to 
make in a hurry, I saved considerable 
time by making the fillets as follows: 
The fillets were 
on a 2%4-in. ra- 
dius and 2%4 in. 
wide. <A_ tube 
was made of a 
tin piece, 15 in. 
long, rolled to a 
diameter of 5 in. 
This was cut into six equal parts and 
each part fastened into the corners of 
the patterns with small nails. The space 
between the tin and the wood was filled 
with old putty and waxed over the out- 
side surface. As there were 16 corners 
to be filled in, I found that the time 
was reduced considerably by using this 
method instead of cutting the fillets 
from wood.—Contributed by E. A. But- 
ler, Meriden, Conn. 


Lifter for Opening Boxes 


A simple tool to use in opening 
boxes is made by hammering one end 
of a short piece of %4 or 14-in. pipe 
closed and smoothing the chisel end 
thus made on a grindstone. This tool 
serves all the purposes of a cold chisel 
in box opening and is inexpensive. 
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An Electric Cigar Lighter 
By J. H. MILLER 


One of the later electric heating de- 
vices is the electric cigar lighter, and 
for those who desire to make their own 
apparatus this description is given. 
The heating coil of the lighter is the 
important part and should be con- 
structed and tested out before the han- 
dle is fitted to it. 

The coil is made of the finest re- 
sistance wire that can be procured, No. 
39 nichrome wire being used in 
the one described. About 30 in. 
of this wire is sufficient for a 
110-volt circuit. Wind this wire 
on a mandrel, made of No. 14 
gauge steel wire, slip the coil thus 
made from the mandrel and insert a 
piece of asbestos string that will fill 
the inside of the coil. Be sure to have 
all the turns separated from each other. 
The finished coil should be about 3 in. 
long. 

A piece of transmitter asbestos 
board, 14 in. thick, is procured, and a 
circular recess, 34 in. in diameter, and 
z's in. deep, is cut into it with a small 
chisel. The outside is trimmed down 
to 1 in. in diameter, whereupon a small 
hole is drilled in the center, and one at 
the circumference. Insert one end of 
the coiled wire in the center hole and 
wind the coil spirally on itself with 
another asbestos cord between the 
turns. The coil should about fill the 
recess cut into the asbestos board. The 
other end of the coil is inserted through 
the small hole at the circumference. 
‘This brings the ends of the coil out on 
the back of the board. A piece of thin 
mica is fitted over the face of the coil, 
to hold it in place when the coil and 
board are fitted into the socket on the 
handle. <A piece of wire, wrapped 
around the parts, will serve to hold 
them together temporarily and while 
making the tests. 

Connect the leads to the supply from 
a 110-volt circuit. If the wire is the 
proper length, the coil will heat up suf- 
ficiently to char wood through the mica 
covering. If in doubt about the length 
of the wire, make it of plentiful length 


so that, when testing, a little can be 
cut off at a time until the right heat is 
obtained. 

The handle is made up as follows: 
Procure a small metal can, 1 in. in 
inside diameter, and cut it off 34 in. 


Detail of the Parts for the Construction of an 
Electric Cigar Lighter 
long, making the cut on a curve so that 
it will fit snugly on the surface of a 
cylinder 11% in. in diameter. Cut a 
hole in the bottom of the can, 34 in, in 
diameter, and place the coil with its 
base and mica covering into the can 
end. Fill in all unoccupied space with 
asbestos fiber, taking care to keep the 
leads to the coil well insulated from 
each other and from the box. 

Turn up a handle, as shown. If there 
is no lathe at hand, this work can be 
done at a local shop, or by a person 
owning a lathe. A 4-in. hole is bored 
centrally through the handle and a 
1,4-in. hole bored to meet it from one 
side, over which the can part holding 
the coil is attached. Another hole is 
bored of such size as to admit a flush 
push button into the side of the handle, 
and on a line with the heating coil. 
The connections are made from the 
push button and the heater to the flex- 
ible lamp cord, as shown. Direct or 


alternating current can be used if it is 
110 volts. 
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Stamping Fixture for Small Tools 


The illustration shows a fixture de- 
signed to take care of the stamping of 
special drills, reamers, taps, etc. The 


ft 


A Holder for Small Round-Shank Tools While 

Marking Them with Hand Stamps 
jaws AA are those of a quick-action 
cam-and-lever vise, and BB are the 
two jaws of the fixture, which are held 
together by the hinge pin C and have 
a recess cut in their upper ends to 
take various-sized jaws, DD. ‘The 
jaws are held apart for the insertion 
and removal of the work by the action 
of the spring E. 

For stamping special taps, reamers, 
drills, and all round-shank tools, when 
only a few of a kind or size are made 
at one time, this method is quick, ac- 
curate and very efficient, as the op- 
erator soon learns to do a neat job 
in locating the stamps by hand—Con- 
tributed by Chas. F. Scribner, Hart- 
ford, Conn. 


A Homemade Oil Burner 


The oil burner illustrated was de- 
signed by a correspondent of Power 
who claims that it gives very good re- 


Detail of the Oil Burner Made Entirely of Pipe 
and Fittings for Use in Boilers 


sults. The burner is constructed en- 
tirely of pipe and fittings. The man- 
ner of its construction is clearly shown. 
The inner pipe has slots cut in it with 
a hacksaw, the number of slots cut be- 


ing governed by the amount of work 
required of the burner. A small hole 
is drilled in the plug at the end to 
make a miniature nozzle. The rough- 
ness caused by cutting the slots should 
be filed away and the edges peened 
down so that a flat jet of steam from 
each cut will strike the oil. 

An opening is cut in the cap on the 
end of the outside pipe with a hack- 
saw. The size of this opening will be 
governed by the amount of fire re- 
quired. For a small boiler, a coarse 
saw cut is sufficient with four cuts in 
the small inside pipe for the steam. 
For a larger boiler, make more cuts on 
the inner pipe and a larger opening on 
the outside cap. Use a needle valve on 
the oil-supply pipe and let the oil to 
the pipe under 40 or 50 lb. pressure at 
about 140 deg. temperature. 

The burner is inserted through the 
fire doors where it will be near the cen- 
ter of the fire box. Do not let the 
blaze strike the boiler and keep a 
bright incandescent fire by applying 
the proper amount of steam and oil, 
and keep the stack damper almost 
closed. The ash-pit dampers should be 
left from 4 to 6 in. open, or sufficiently 
to feel a draft of air entering. 


Removing Dents from Aluminum 
Ware 


An aluminum cofiee percolator had 
several dents in the sides which re- 
sulted from the natural wear in do- 
mestic use. With only a few simple 
tools at hand I was at a loss to know 
how to remove the dents. It finally 
occurred to me to pour a small ladle- 
ful of melted lead inside the pot, in 
a spot where the shape was perfect, 
efter covering the surface of the metal 
with oil to prevent the lead from 
sticking to it. 

This lead form was placed over the 
dent on the inside and the outside sur- 
face tapped lightly with a hammer un- 
til it assumed the original shape. The 
whole time taken was less than a half 
hour and the job proved a success. 
Contributed by Edwin M. Davis, 
Philadelphia, Pa. 
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Painting Wood 
By A. ASHMUN KELLEY 


Painting wood is not the simple 
matter it was years ago. Then the 
wood was almost exclusively select 
white pine, and that is a wood very 
easy to paint. But now we have many 
kinds of wood to paint, such as cypress, 
redwood, hard pine, etc., and each of 
them requires a specific treatment. 

Broadly speaking, all hard woods 
should be primed with a penetrating 
fluid, with little pigment. Linseed oil 
is penetrating enough on certain soft 
woods, but not so on hard woods. It 
will scarcely enter some. In this latter 
case the thinning fluid should be tur- 
pentine or benzol, with little or no oil. 
On some woods benzol does better 
than turpentine. Another feature of 
these liquids in the priming coat is that 
they, being antiseptics, will resist the 
attacks of the fungus called mildew. 
Mildewing occurs in the presence of 
dampness, or of linseed oil and pig- 
ments, being worse with some pig- 
ments, ocher for instance, than with 
others, such as white lead or zinc oxide. 
But observe that it will not do to add 
any benzol to the second or other suc- 
ceeding coats, because benzol attacks 
oil as a solvent. A coat of benzol alone 
on cypress makes a good preparation 
for the priming coat of paint. A little 
benzol in the priming coat on shutters 
or blinds will prevent the mildewing 
of the chrome-green paint with which 
these fixtures are often painted. Cy- 
press would be in better condition for 
receiving the priming coat of paint if 
left exposed to the weather for some 
months, because in running through 
the planer under great pressure it re- 
ceives a hard glaze, through which 
paint can enter only with difficulty, 
and then only partly. If the surface 
cannot be weathered, go over it with 
water, to raise the grain, or add some 
water to the paint, and beat it well into 
the paint, which will help the paint to 
enter the wood; and as it afterward 
evaporates, it can do no harm. Red- 
wood is rather easy to paint, and cer- 
tainly much easier than cypress. 


For barns and other country build- 
ings, where the work is rather rough, 
nothing is better in the way of a 
protective paint than simple iron-oxide 
paint. It holds its color well, and if 
the trim is in some suitable color— 
even white will do, or dark sage green, 
but nothing gaudy—the brown will 
look sober and appropriate to the sur- 
roundings. An oxide is always a more 
durable paint material than a carbon- 
ate. For instance, iron oxide is almost 
unchangeable in color and wears ex- 
tremely well, and so also zinc oxide, 
although the latter is rather too hard 
and brittle to stand without scaling or 
cracking, but it holds its oil and white- 
ness well. On the other hand, a car- 
bonate, say, of lead, or of lime, which 
is whiting, will chalk and lose its color. 

To paint a porch floor, what is called 
“dust color” is very good, as it will not 
show the dust as other colors will. It 
may be made from this formula: Zinc 
white, 21 Ib.; best whiting, 814 Ib.; 
lampblack, 3 oz.; French yellow ocher, 
114 lb.; all dry colors. Mix thoroughly 
in the dry state. Add enough raw 
linseed oil to form a paste, then a 
little good varnish to act as a binder, 
thinning with turpentine, and adding 
driers enough to dry the paint in a 
few hours on a dry, warm day. 

To paint an inside or room floor that 
must be used soon, mix some shellac 
varnish with the desired color, then 
thin down the mass with alcohol, the 
denatured article answering. Apply 
two coats, an hour between coats. If 
done in the evening, the floor will be 
dry and hard enough by morning. In 
fact, it will be hard enough to use in 
a few hours. 

As a rule, painters use too little oil 
on outside work, and they also rub 
out too little. If sure that the oil is 
really boiled, all right, for it is better 
for second and last coats than raw oil. 
But it is difficult to get the genuine 
article oil, and the other kind is not 
desirable. 

Prime cypress with white lead, well 
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thinned with turpentine or benzol, the 
latter preferred. About 20 per cent of 
the mass may be one of these fluids. 
Never guarantee a job of painting on 
cypress. 

Linseed oil should never be used in 
the priming coat on redwood. Thin 
out white lead with turpentine. The 
addition of about 20 per cent of tur- 
pentine to the priming coat on exterior 
work is generally conceded to be bet- 
ter than all oil. Two coats of exterior 
paint, well brushed out, will wear bet- 
ter than two coats of paint not well 
brushed out. Two coats of heavy 
paint will not wear as well as two coats 
of thinner paint. 

Imitation spirits of turpentine have 
not as strong a solvent action as the 
pure gum spirits. Turpentine from 
wood distillation is not as good in 
painting as gum-turpentine spirits. To 
test turpentine, place a few drops on 
white paper and expose to the air for 


Soldering a Setting without Re- 
moving the Stone 
Sometimes it is impossible to remove 


a stone from a ring in order to solder 
a break near it. Benda piece of No. 15 


The Copper Clamp Cools Gradually, Preventing Any 
Sudden Change of Temperature in the Stone 


gauge copper plate, 3 in. long, to the 
shape shown at A. Clamp the top 
lightly down on the stone, as at B, and 
heat the setting gradually until the 
solder flows. Stones break in heating 
on account of the sudden cooling. The 
copper strip retains the heat and keeps 
the stone from cracking. 

This does not apply, of course, with 
pearls, opals, turquoise, jade, or sim- 
ilar soft stones. In heating diamonds 
do not allow anything to touch the 
stone while hot, and, in cooling, do not 
place it in a draft or move it.—Contrib- 
uted by W. A. Jones, Raleigh, N. C. 


a few minutes. If pure, it will leave 
no traces, but will leave some slight 
spot if adulterated. 

It is best to prime a new frame build- 
ing before the plasterer gets to work. 
He causes a great deal of moisture 
with his wet plaster, which acts on the 
wood before painting, while if primed 
beforehand, the moisture will have lit- 
tle or no effect on the woodwork. 

To paint spruce siding, use white 
lead thinned with raw linseed oil and 
with little or no driers. If the wood is 
quite new, add a little water to the 
paint. 

To find the number of gallons of 
paint that can be made from a mix 
of white lead in oil, say, 100 Ib. of lead, 
consider that this weight of lead alone 
equals 2% gal. To this add the 
amount of oil, turpentine, driers, etc., 
mixed with it, and the result will be 
the total number of gallons of mixed 
paint. 


Drill Jig for Making Oil Holes 
in Pulleys 


An angle plate is used for the sup- 
port on the drill-press table and a man- 
drel is attached to the vertical part and 
carries two cones having an angle of 30 
deg. This makes it adjustable to the 
diameter of the bore on any pulley 
within reasonable dimensions. A pul- 
ley is clamped between the cones as 
shown, and the drill press table turned 
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The Jig can a? Pxlctey Attached to the Table 
the Drill Press 


to bring the right location for the hole 
directly under the drill point—Con- 
tributed by G. Barrett, Hamilton, Ont. 
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Homemade 


The person who has a little ability 
in making wood cuts with a knife will 
find it very interesting to make the 
press shown in the sketch. A fair job 
of printing can be done with the press, 
using printer’s ink spread on a piece 
of glass with a hand ink roller, such as 
can be purchased cheaply of any dealer 
in printing supplies. 

‘The press may have a base, A, of any 
size to suit, but one 1% in. thick, 6 
in. wide, and 12 in. long will be found 
to serve best for most purposes. It 
must be smooth and level. Hard wood, 
such as maple, beech, or birch, is best 
for all parts. The post B is 1% in. 
thick, 2 in. wide, and 5 in. long. Be- 
fore setting it, slot the upper end for 
the end of the lever. This is done by 
making a saw cut, 1%4 in. deep, 5% in. 
from either side and cutting out the 
core to make a slot 34 in. wide. A 
\-in. hole is then bored through the 
prongs to receive a stove bolt that 
connects them with the lever. The 
post is fastened with screws and glue 
in a notch cut in the center of the base 
end. 

The lever C is made of a piece of 
wood 4 in. square and 10 in. long. 
At the forward end the sides are pared 
away to form a tongue, or tenon, that 
will pass between the prongs of the 
upright, and a hole is bored through it 
to match those in the prongs. The en- 
tire upper surface of the lever is round- 
ed and the under surface is rounded, 
beginning 6 in. from the tenon end. 
Glue to the under side of the lever a 
bleck, D, at the end of the under, flat 
surface. The block should be about 
114 in. square by 114 in. long. If the 


Cut Press 


under side of the base is crowning, 
either level it with a plane or nail 
cleats across the ends for feet. <A 
washer is used with the stove bolt in 
connecting the lever and post. 

The cuts are made of small blocks 


A Hand Press for Printing from Cuts Made of Wood, 
Using Ordinary Printer’s Ink 
of wood, about %4 in. thick and of a 
size to take the characters desired. 
These blocks must be level and the 
printing side made smooth with very 
fine sandpaper, or a scraper, before the 
characters are laid out. Boxwood is 
best for cuts, but pearwood, ap- 
plewood, birch, or maple will do very 
well. Mark out the characters back- 
ward, using the pencil very lightly. 
Then, with the small blade of a knife, 
made as sharp as possible, cut around 
the outlines, holding the knife slant- 
ing, and remove the adjacent wood by 
cutting in at a reverse angle to meet 
the boundary cut. Gradually deepen 
the cuts around the characters until 
they stand in relief about 4 in., then 
score V-shaped grooves, checkerboard 
fashion, across the remaining high 
surface that is not a part of the de- 
sign, and chip out the resulting small 
blocks to bring the entire secondary 
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surface of the block to a uniform level 
with the portions adjoining the char- 
acters. 

A touch of glue to the back of the cut 
will set it securely enough to the bot- 
tom of the block D for printing, and 
allow its removal without injury when 
desired. To get a uniform impression 


in printing, place paper on the base, as 
at E, to the thickness required. For 
controlling the printing position on 
the stock paper, pins or tacks can be 
stuck into the base and each sheet to 
be printed laid against these guides.— 
Contributed by Chelsea Curtis Frazier, 
Saginaw, Mich. 


An Electrical Testing Instrument for 
Experimenters 


The amateur having an ordinary 
flash light can make an instrument that 
will serve for a variety of purposes. 
It is only necessary to solder a piece 


An Instrument Made of an Electrical Pocket Flash 
Light for Testing Circuits and Instruments 

of lamp cord to the spring of the bat- 

tery which comes in contact with the 

lamp, and pass the end through a hole 

drilled in the top of the case. The end 

can be fitted with a cord tip. 

To test batteries, take the flash 
light in the right hand and press the 
button, lighting the lamp, then place 
the bottom of the flash light on one 
binding post and the cord on the other. 
If the light burns brilliantly, the bat- 
tery is dead, but if it burns dimly or 
goes out the battery is good. 

It may happen that the experiment- 


er’s telegraph line is cut of order and 
the trouble cannot be found. The 
sounder may be tested out by discon- 
necting the wires from the instru- 
ment and placing the bottom of the 
flash light on one binding post and — 
the cord on the other. If the light 
goes out, the trouble does not lie in the 
sounder, but in some other part of the 
line. The line may be tested in a 
similar manner if one end is short- 
circuited and the flash light connected 
to the other. 

A tester of this kind cannot be used 
on long lines, or on instruments of 
much resistance, as their resistance 
will overcome that of the light. Keep 
in mind the fact that the lamp will al- 
ways burn on an open circuit and go 
out on a closed circuit. 


Softening the Tone of a Talking 
Machine 


An effective mute, for use on any 
disk talking machine, can be made by 
clamping an ordinary wood clothespin 
on the head of 
the setscrew 
that holds the 
needle. Thus 
the tone will be 
softened a great 
deal more than 
by the use of a 
wood needle. 
The record of a stringed instrument, 
such as a violin, will be almost exactly 
reproduced. It will also eliminate 
almost all the scratching sound caused 
by a steel needle—Contributed by C. 
M. Reeves, Los Angeles, Cal. 


An antenna should be made of wire 
larger than No. 14 gauge. 
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The heliograph which is used in the 
army provides a good method of send- 
ing messages by the reflection of the 


sun’s rays. In the mountains there 
are stations from which messages are 
sent by the heliograph for great dis- 
tances, and guides carry them for use 
in case of trouble or accident. The 
wireless telegraph delivers messages 
by electricity through the air, but the 
heliograph sends them by flashes of 
light. 

The main part of the instrument is 
the mirror, which should be about 4 
in. square, set in a wood frame and 
swung on trunnions made of two 
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The Heliograph as It is Used by Neigh- 
boring Boys to Send Messages on a Clear 
Day by Flashing the Sun’s _~ from One 
to the Other, Which-can be Read as Far 
as the Eye can See the Light 


How to Make a 
Heliograph 
By R. B. HUEY 


firmly held to the frame with brass 
strips, 14 in. wide, and 3 in. long. The 
strips are drilled centrally to admit the 
bolts, and then drilled at each end for 
a screw to fasten them to the frame. 
This construction is clearly shown in 
Fig. 1. 

A hole is cut centrally through the 
backing of the frame and a small hole, 
not over 14 in. in diameter, is scratched 
through the silvering on the glass. If 
the trunnions are centered properly, 
the small hole should be exactly in line 
with them and in the center. 

A U-shaped support is made of 
wood strips, 4 in. thick and 1 in. wide, 
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Detail of the Parts for Making the Mirror and Sight Rod Which are Placed on a Base Set on a Tripod 
Top, the Whole being Adjusted to Reflect the Sun’s Rays in Any Direction Desired 


square-head bolts, each 14 in. in di- 
ameter, and 1 in. long, which are 


the length of the uprights being 314 in. 
and the crosspiece connecting their 
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lower ends a trifle longer than the 
width of the frame. These are put to- 
gether, as shown in Fig. 2, with small 
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upper unnailed ends are spread to slip 
over the blocks on the tripod top. 
These ends are bored to loosely fit over 
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brackets at the corners. A slot, 1% in. 
deep and 4 in. wide, is cut into the 
upper end of each upright to receive 
the trunnions on the mirror frame. 
Nuts are turned on the bolt ends 
tightly, to clamp the standard tops 
against the brass strips on the mirror 
frame. The cross strip at the bottom 
is clamped to the base by means of a 
bolt, 14% in..long. The hole for this 
bolt should be exactly below the peep- 
hole in the mirror and run through one 
end of the baseboard, which is %4 in. 
thick, 2 in. wide and 10 in. long. 

At the opposite end of the base, 
place a sighting rod, which is made as 
follows: The rod is % in. in diameter 
and 8 in. long. The upper end is 
fitted with a piece of thick, white card- 
board, cut 14 in. in diameter and hav- 
ing a projecting shank 1 in. long, as 
shown in Fig. 3. The rod is placed in 
a \%-in. hole bored in the end of the 
baseboard, as shown in Fig. 2. To keep 
the rod from slipping through the hole 
a setscrew is made of a small bolt with 
the nut set in the edge of the base- 
board, as shown in Fig. 4. 

The tripod head is formed of a wood 
disk, 5 in. in diameter, with a hole in 
the center, and three small blocks of 
wood, 1 in. square and 2 in. long, nailed 
to the under side, as shown in Fig. 5. 
The tripod legs are made of light 
strips of wood, % in. thick, 1 in. wide 
and 5 ft. long. Two of these strips, 
nailed securely together to within 20 
in. of the top, constitute one leg. The 


The Parts in Detail for Makin 
the Light, and Diagram 
to Direct the Light through the Shutter 
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the Tripods and the Shutter for Flashing 
howing the Location of the Tripods 


the headless nails driven part way into 
the block ends. One tripod leg is 
shown in Fig. 6. 

The screen, or shutter, is mounted 
on a separate tripod and is shown in 
Fig. 7. Cut out two slats, % in. thick, 
21% in. wide and 6 in. long, from hard 
wood, and taper both edges of these 
slats down to ;*; in. Small nails are 
driven into the ends of the slats and 
the heads are filed off so that the pro- 
jecting ends will form trunnions for 
the slats to turn on. Make a frame of 
wood pieces, 34 in. thick and 2% in. 
wide, the opening in the frame being 
6 in. square. Before nailing the frame 
together bore holes in the side uprights 
for the trunnions of the slats to turn 
in. These holes are 134 in. apart. The 
frame is then nailed together and also 
nailed to the tripod top. The shutter 
is operated with a key very similar to 
a telegraph key. The construction of 
this key is shown in Fig. 7. A part of 
a spool is fastened to a stick that is 
pivoted on the opposite side of the 
frame. The key is connected to the 
slats in the frame with a bar and rod, 
to which a coil spring is attached, as 
shown in Fig. 8. Figure 9 shows the 
positions of the tripods when the in- 
strument is set to flash the sunlight 
through the shutter. The regular tele- 
graph code is used in flashing the light. 

To set the instrument, first turn the 
cardboard disk down to uncover the 
point of the sight rod, then sight 
through the hole in the mirror and ad- 
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just the sight rod so that the tip end 
comes squarely in line with the receiv- 
ing station. When the instrument is 
properly sighted, the shutter is set up 
directly in front of it and the card- 
board disk is turned up to cover the 
end of the sight rod. The mirror is 
then turned so that it reflects a beam 
of light with a small shadow spot 
showing in the center made by the 
peephole in the mirror, which is di- 
rected to fall on the center of the card- 
board sighting disk. It will be quite 
easy to direct this shadow spot to the 
disk by holding a sheet of paper 6 or 8 
in. in front of the mirror and following 
the spot on the paper until it reaches 
the disk. The flashes are made by 
manipulating the key operating the 
shutter in the same manner as a tele- 
graph key. 


Twine Cutter for Use at a Wrapping 
Counter 
A cutter for use at the wrapping 


counter in a drug or confectionery 
store may be easily 


made from a double- 
hi ‘| edged razor blade 
ll) 4 \| and a piece of thin 
|| board—a piece of 
| cigar box will do. 
‘il iH Cut the wood in the 
shape shown, with a 
protecting piece over 


the edge of the razor. 
Screws are turned through the holes in 
the blade and into a support on the 
paper holder or any other convenient 
place.—Contributed by T. F. Man- 
aghan, Philadelphia, Pa. 


Frosting Brass 


A very fine ornamental finish, re- 
sembling brushed work, may be applied 
to brass articles by boiling them ina 
caustic-potash solution, then rinsing 
in clear water, whereupon they are 
dipped into dilute nitric acid until the 
oxide is removed, then rinsed quickly 
and dried in sawdust. The surface 
should be lacquered while the metal 
is hot. 


A Cupboard-Door Spice-Box Shelf 


To keep the spice boxes in a handy 
place where they would be together 
and not behind larger articles on the 
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The Shelf will Hold All the Spice Boxes and 
Keep Them Handy 


cupboard shelves, I made a_ special 
spice-box shelf, as shown, to hang on 
the inside of the cupboard door. The 
shelf swings out with the door as it 
opens, and is made of two bracket ends 
to which a bottom board and front 
crosspiece is nailed. The size of the 
shelf and its capacity are only limited 
by the space on the door.—Contrib- 
uted by Austin Miller, Santa Barbara, 
California. 


Starting a Siphon 


It is often necessary in a laboratory 
to siphon acids and poisonous liquids. 
If a pump is used there is always dan- 
ger of the liquid 
entering the 
pump and dam- 
aging it, and, be- 
sides, a pump is 
not handy for 
this purpose. To 
fill a siphon by 
suction from the 
mouth, great 
care must be 
taken to keep 
from drawing the liquid into the mouth. 
One of the best ways to fill a siphon is 
to procure a large dropper and having 
pressed all the air out of the bulb in- 
sert the end in the siphon. Releasing 
the pressure on the bulb will cause it 
to draw the liquid into the siphon.— 
Contributed by Bedell M. Neubert, 
Newtown, Conn. 
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Clamp Used as a Vise 


A carpenter’s wood clamp fastened 
to the edge of a bench, as shown in 
the sketch, makes a good substitute for 


The Clamp Attached to a Bench Top will Serve 
the Purpose of a Vise in Many Instances 


a vise for many kinds of light work. 
If the clamp is located over or in front 
of the bench post, holes must be bored 
in the latter to admit the ends of the 
clamp screws. A hole is bored through 
the shoulder screw and a handle at- 
tached as shown.—Contributed by H. 
W. J. Langletz, Harrisburg, Pa. 


Wire Expansion Meter 


When there is a current of electric- 
ity in an electrical conductor a certain 
amount of heat is generated due to the 
opposition or resistance of the con- 
ductor to the free passage of the 
electricity through it. The heat thus 
generated causes a change in the 
temperature of the conductor and as a 
result there will be a change in its 
length, it contracting with a decrease 
in temperature and expanding with an 
increase in temperature. The tempera- 


Meter for Measuring the Expansion of Metal Wires 
Which are Heated by Electricity 
ture of the conductor will change when 
the current in it changes, and hence 
its length will change, and it will reach 
a constant temperature or a constant 
length when the current in it is con- 
stant in value and the rate at which it 
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is giving off heat is exactly equal to 
the rate at which heat is being gener- 
ated in it. 

The fact that there is an actual 
change in the length of the conductor 
due to a change in current in it consti- 
tutes the fundamental principle of the 
following simple instrument. 

The parts needed in its construction 
are as follows: An old safety-razor 
blade; one 8-in. hatpin; two medium- 
size nails; a short piece of German- 
silver wire; a small piece of sealing 
wax; a ¥%-in. board for the base, 
approximately 31% in. by 10 in., and a 
small piece of thin sheet brass. 
Remove the head from the hatpin and 
fasten the blunt end in the center of 
the safety-razor blade A with a piece of 
sealing wax so that the pin B is per- 
pendicular to the blade as shown. 
Now drive the two nails into the board 
C, so that they are about 4 in. from 
the edges and 1% in. from the end. 
Fasten the piece of German-silver wire 
D to these nails as shown. The size 
of this wire will depend upon the value 
of the current to be measured. Make a 
small hook, E, from a short piece of 
rather stiff wire and fasten it to the 
hatpin about 1 in. from the razor blade. 
The length of this hook should be such 
that the pointed end of the hatpin will 
be at the top of the scale F when there 
is no current in the wire, D. The 
scale F is made by bending the piece 
of sheet brass so as to form a right 
angle and fastening it to the base. A 
piece of thin cardboard can be mounted 
upon the surface of the vertical portion 
of the piece of brass and a suitable 
scale inked upon it. The instrument 
is now complete with the exception of 
two binding posts, not shown in the 
sketch, that may be mounted at con- 
venient points on the base and con- 
nected to the ends of the German-silver 
wire, thus serving as terminals for the 
instrument. 

The completed instrument can be 
calibrated by connecting it in series 
with another instrument whose calibra- 
tion is known and marking the position 
of the pointer on the scale for different 
values of current. 
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Making Pins with a Hand Drill 


To make a pin with a true taper or 
point, or to make a shoulder on it with- 
out the aid of a lathe, clamp a hand 
drill in a vise with the chuck to the 
right and the turning crank upward, 
and insert the pin as a drill. While 
turning the wheel with the left hand 
use a file just as if the work were in a 
lathe. Move the file as if filing a sta- 
tionary object and a round pin will be 
the result. The top surface of the pin 
should turn toward the operator, and 
as the pin has a tendency to become 
loose or work out, the chuck should be 
occasionally tightened. — Contributed 
by A. L. Osborne, Cleveland, O. 


Automatic Lock for a Tool Chest 


An automatic lock for a tool chest 
having a compartment under the cover 
and one or more drawers can be made 
as follows: A curtain-shade hanger, 
straightened out as shown at A, is 


The Lock for the Drawers is Actuated by the Raising 
and Lowering of the Cover 
fastened at the back of each drawer 
where it will receive the end of a 
screw hook which is turned into an 
upright piece of hard wood. The latter 
piece is forced upward at all times by 
a flat spring fastened to the bottom of 
the chest. The piece is 14 in. thick, 
%4 in. wide, and as long as the height 
of the chest less the thickness of the 
spring. 
When the cover is raised, it auto- 
matically unlocks the drawers. The 
lowering of the cover forces the up- 
right piece down, and the screw hooks 
are engaged in the brackets on the 
drawer ends. The cover is locked from 
the outside—Contributed by A. S. 
Roberts, Knoxville, Tenn. 


Sawing Metal with a Hand Scroll Saw 


Desiring to do some sawing on cop- 
per and brass with a hand scroll saw, 
I stiffened the frame in the manner 


The Saw Frame is Made More 
Rigid so as to Keep the Blade i 
from Breaking 


shown so that it would keep the saws 
from breaking. A notch was cut in 
each end of a strip of wood, just long 
enough to fit tightly in the saw frame. 
The tension of the saw blade can be 
varied by changing the location of the 
strip of wood.—Contributed by L. L. 
Llewellyn, Hayward, Cal. 


A Locked Tenon-and-Dowel Joint 


One of the members of a three- 
membered joint can be locked as illus- 
trated by using dowels in one member 
and a tenon in another, the third mem- 
ber acting as a recipient for both. 
While a joint of this kind is particu- 
larly effective on post and box-rail 
joints in chair construction, the me- 
chanic will find many kinds of work 
where it can be used. The advantage 
of the locking principle is that, should 
the glue give way, as it often does in 
tenon joints where the parts are sub- 
jected to considerable strain, the dowel 
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The Dowels Forming One 
Joint Lock the Tenon of 
the Other When the Parts 
are Together 


SECTION A-B 6 


pins passing through the holes bored 
in it will securely hold the tenon. 
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Repairing a Worn Stop Cock 


The plug of a worn stop cock, or one 
that has been reground, of the type 
shown in the illustration will project 


Removing a Portioa of the Plug and Shortening the 

crew Allows the Parts to be Drawn 
Tightly Together 

beyond the bottom so that the ring, or 

washer, and screw will not draw it 

tightly into place. 

To remedy this trouble, file off a 
portion of the plug on the line AA and 
also file off a sufficient amount of the 
screw on the line BB. When the plug 
is replaced and the washer and screw 
drawn up, the stop cock will be as 
good as a new one.—Contributed by 
James M. Kane, Doylestown, Pa. 


Tool Holders Made of Brass Clips 


Hangers to grip tool handles can be 
easily formed of sheet metal in any 
desired material. The clips are shaped 
as shown at A in the sketch. Any 


The Clips a be Set So That ahr will Grip 
Any Size Tool Handle 


number of the clips may be fastened 
with screws to a wood crosspiece or a 
wall in such a manner as to make open- 
ings into which the handles of the tools 
are pressed. Before fastening the clips 
they should be spaced for the widths 
of the handles.—Contributed by F. H. 
Tillotson, Sycamore, Ill. 


Removing Perspiration Stains from 
Delicate Cloth 


Lay the stain in the cloth over some 
blotting paper, and sponge the cloth 
with a grain-alcohol and ether solution, 
which should be made by mixing equal 
portions of each. The sponging should 
be quite vigorous and kept up until the 
cloth is dry, then the spot should be 
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touched lightly with ammonia water, 
which can be purchased at any drug 
store. This will leave a slight blur, 
which can be removed by rubbing with 
French chalk on the wrong side. The 
chalk is cheap and can be procured with 
the ammonia water. Do not forget the 
blotting paper, as it keeps the solution 
from forming a ring around the spot. 


Buttonhole Cutter 


If the buttonhole scissors are mis- 
laid or there are none at hand, the 
holes may be cut in the manner shown 
in the sketch. Place a piece of wood, 
having a width equal to the length of 
the buttonhole, on the table and lay the 
cloth over it in the line where the holes 
are required, then draw a sharp knife 


Sharp Knife Drawn across the Cleth Laid over a 
Piece of Wood Cuts the Holes 


across the cloth on the wood where the 
holes are marked. This will cut the 
cloth neatly and accurately.—Contrib- 
uted by A. S. Thomas, Gordon, Can. 


Filing Small Rods in a Lathe 


Reducing the diameter of a small rod 
by filing while it is turning in a lathe 
is a difficult thing to do, as the pressure 
of the file on one side bends the rod. 
The filing may be easily accomplished 
by using two files, as shown in the 
sketch. In this manner almost any 
amount of pressure can be applied by 


The Pressure « on File Against the Other Prevents 
he Rod from Bending 

squeezing the files together without 

danger of bending the rod.—Contrib- 

uted by J. F. Tholl, Detroit, Mich. 


CYoung sleepwalkers may be cured if 
watched and given a good switching 
until they are wide awake. 
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How to Make an Electric Heater 


The electric heater described in this 
article is very simple to construct, its 
operation exceedingly satisfactory, and 
the necessary material easily procured 
at a small cost at most electrical-sup- 
ply stores. The few tools needed are 
usually found about every home, and 
the heater may be constructed by any 
ingenious person. 

Procure 6 porcelain tubes, 20 in. long 
and approximately 4% in. in diameter. 
On each of these tubes wind 25 ft. of 
bare No. 26 gauge “Climax” resistance 
wire. The various turns should be uni- 
formly distributed along the tubes and 
not allowed to come into contact with 
each other, which can be prevented by 
placing a thin, narrow coat of plaster 
of Paris along the side of each of the 
tubes immediately after the winding 
has been put on. Several inches of 
free wire should be allowed at each 
end, for making connections, and the 
first and last turns on each tube should 
be securely fastened to the tube by 
several turns of binding wire. It would 
be best not to extend the winding 
nearer the ends of the tubes than 3% in. 

Cut from some heavy tin, or other 
thin sheet metal, two disks, 6 in. in 
diameter, and punch six #;-in. holes 
in each of the disks at equal distances 
and within 34 in. of the outer edge. 
Punch two %-in. holes in one of these 
disks, to be used in mounting a porce- 
lain socket, and also one %%-in. hole 
through which the wires may be led 
to the socket, as shown in Fig. 1. In 
the other disk punch four -in. holes, 
for mounting two porcelain single-pole 
snap switches, and two 14-in. holes, for 
leading .the wires through to the 
switches, as shown in Fig. 2. 

Cut off six lengths of #;-in. iron rod, 
22 in. long, and thread both ends of 
each piece for a length of 1% in. 
Fasten the porcelain tubes between the 
metal disks, by placing one of the rods 
through each of the tubes and allowing 
the ends to extend through the ;;-in. 
holes in the outer edge of the disks. 
A nut should be placed on each end of 
all the rods and drawn up so that the 


length of rod protruding at each end 
is the same. Obtain two single-pole 
snap switches and a porcelain socket, 
and mount them on the ends by means 
of some small stove bolts. 

The windings on the porcelain tubes 
should be connected as follows: Let 


Fic.t Fig.2 


Detail of the Two Ends on the Heater Giving 
Dimensions and the Location of Parts 


the windings be designated by the let- 
ters A, B, C, D, E, and F, and their 
position be that indicated in Figs. 1 and 
2. The primes indicate the ends of the 
windings at the socket end, and the 
letters without the primes indicate the 
ends of the windings at the switch end 
of the heater. The ends A and D 
should be connected directly together. 
The ends B and C to the clips of the 
right-hand snap switch, and E and F, 
to the clips of the left-hand snap switch. 
The ends F’, A’, and B’ should be con- 
nected to one terminal of the socket, 
and C’, D’, and E’ to the other ter- 
minal of the socket. Electrical con- 
nection is made to the winding by 
means of a plug and piece of lamp cord. 
It is obvious that the windings A and 
D will be connected as soon as the 
plug is screwed into the socket, if the 
circuit is closed at all other points, 
and the windings B and C, and E and 
F are controlled by the right and left- 
hand snap_ switches, respectively. 
Make sure all the connections are prop- 
erly insulated, and that there is little 
chance of a short circuit occurring. 
After the socket and snap switches 
have been connected to the windings, 
two more thin disks, the same diameter 
as the first, may be fitted over the ends 
and held in place by two units on the 
end of each rod, a nut being placed on 
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each side of the disks. A better way 
of mounting these disks would be by 
small machine screws that enter 
threaded holes in the ends of the rods. 
These last disks are not absolutely nec- 
essary, but they will add some to the 
appearance of 
the completed 
heater. Four 
small ears, about 
52 in. square, 
should be cut on 
the outer edge 
of the outside or 
inside disks and 
bent over at right angles to the main 
portion, to be used in mounting the 
outside case of the heater. 

Cut from a sheet of 4%-in. asbestos 
a piece just long enough to fit between 
the inside disks and wide enough to 
cover the three lower windings C, D, 
and E. The object of this piece of 
asbestos is to protect the surface upon 
which the heater will stand from ex- 
cessive heat, since it is to rest in a 
horizontal position. 

Obtain a piece of perforated, thin 
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A Molding-Sawing Block Used on a 
Bench 


Having occasion to saw some short 
pieces of molding, I experienced con- 


siderable trouble in holding them 


A Block for 


or Strips of Wood, While i | 
Sawing Small Pieces from Them 


| 


without a vise until I made a block, 
as shown in the sketch. This answered 
the purpose as well as a vise. The 
block is not fastened in any manner, 
but is simply pushed against the edge 
of the bench or table and held with the 
hand. It should be about 9 in. wide 
and 1 ft. long, with strips 2 in. thick 
at each edge.—Contributed by W. F. 
Brodnax, Jr., Bethlehem, Pa. 
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sheet metal, 1914 in. wide and long 
enough to reach from one outside disk 
to the other. Bend this into a cylinder 
and fasten it to the lugs on the disks 
by means of small screws or bolts. 

The legs may be made of -in. strap 
iron, 5% in. wide, bent into the form 
shown in Fig. 3. These pieces may be 
attached to the perforated cylinder, 
before it is mounted on the heater 
proper, by means of several small 
bolts. The piece of asbestos should be 
wired to the cylinder after the heater 
is all assembled, so that it will always 
remain in the lower part of the cylinder 
and serve the purpose for which it is 
intended. 

The heater, as described above, is 
constructed for a 110-volt circuit, 
which is the voltage commonly used 
in electric lighting. The total consump- 
tion of the heater will be approxi- 
mately 600 watts, each part consuming 
about 14 of the total, or 200 watts. If 
it is desired to wind the heater for a 
220-volt circuit, 25 ft. of No. 29 gauge 
“Climax” resistance wire should be 
used on each tube. 


Pipe Caps Used as . 
Pistons 


igs for Engine 


Desiring to make a small piston for 
a model engine and not caring to make 
a pattern and send it away to have a 
casting made, I thought of using or- 
dinary pipe caps, these being both in- 
expensive and of a quality adapted to 
machining. 

The cylinder bore was 1% in. in 
diameter, so I secured a standard pipe 
cap for 144-in. pipe which gave an 
outside diameter of about 15, in. The 
cap, not having sufficient depth for 
holding in a chuck, was screwed on 
a short piece of pipe and then trued in 
the lathe chuck. The outside surface 
was turned to a diameter of 1% in.. 
then removed from the pipe, reversed 
and chucked again, and the threads 
bored out to reduce the walls to 14 in. 
This made an excellent piston for a 
single-acting engine.—Contributed by 
Harry F. Lowe, Washington, D. C. 
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Preserving Paints and Pastes 


White lead, thick shellac, and pastes 
that are used occasionally may be pre- 
served by laying a piece of leather over 
the exposed surface. When these ma- 
terials are kept in cans, cut a piece of 
leather from the upper of a heavy boot 
of such a size that it will drop freely 
into the container. Form a handle on 
the leather disk by driving a nail 
through its center from the under side. 
Press the disk down smoothly over the 
surface of the contents and a thin film 
of oil will soon form over the disk, 
effectually excluding the air. A loose 
cover is placed over the container, to 
keep out dust—Contributed by Luther 
McKnight, Colorado City, Col. 


A Burner for Soldering Small Work 


As it was necessary for me to sol- 
der the joints of fine wires on electrical 
instruments, and other small work, I 

CO found myself in 

need of a blow- 

pipe that gave a 
small but very 
hot and easily di- 
rected flame, was 
automatic in its 
operation and re- 
quired no blast. 
I tried an ordinary acetylene burner on 
coal or city gas, and found it gave an 
intensely hot, nonluminous flame, due 
to the forced draft of air through the 
small holes. This flame will melt sil- 
ver, copper and, also, silver solder. Its 


great advantage lies in the fact that it, 


may be used for sweating together 
small articles rapidly and with great 
neatness. I always keep this blowpipe 
burning, as the gas it consumes is very 
small, and the burner is kept within 
easy reach by using a hanger, as shown 
in the illustration. 

A single jet of flame is obtained by 
stopping up one of the tips, which is 
very useful in many ways. This flame 
may contain a small luminous spot on 
some city gas, but it does not interfere 
with the heat—Contributed by Arthur 
Worischek, New York City. 
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A Safety-Match-Box Holder 


A holder, as well as a tray, for safety 
matches can be made from any ordi- 
nary tobacco can. The metal on one 


> 
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The Match Box is Held Upright between Standards 
Formed from the Tin of the Tobacco Box 


side is cut as shown and the pieces 
bent up to form standards for holding 
the match box in an upright position. 
The openings left where the metal was 
raised are used for dropping the burned 
matches into the box. The hinged 
cover is used for emptying the tray.— 
Contributed by David B. Lutz, E. St. 
Louis, Ill. 


Removing Ink Stains from Book 
Leaves 


When the leaves of a book are acci- 
dentally stained with ink it can be re- 
moved quite readily by the following 
process: After removing as much of 
the ink as possible with a camel’s-hair 
brush dipped in water, soak the stained 
parts in a solution of oxalate of pot- 
ash, or better still, oxalic acid. This 
will remove all the ink. Treat again 
with water, as before, so that when it 
dries out no salt will appear on the 
paper. This process does not affect 
printer’s ink—Contributed by S. G. 
Thompson, Owensboro, Ky. 


A Needle-Spray Nozzle 


To make a needle-spray 
nozzle, either insert a 22-cali- 
ber cartridge in a small tube, 
or place a 45-caliber shell 
over the end of the tube and 
solder it in place. The end is 
perforated to make one or 
more small holes, as desired. 
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INTERESTING NEW PATENTS 


SLEEPING SHIRT WITH BLANKET CLASPS 
(Fig. 1)—This shirt, intended especially for outdoor 
sleepers, has metal clasps at the shoulders for 
holding blankets and bed clothing tightly about 
the chest and neck. Shoulder flaps, sewed under the 
collar band, button down over the clasps after the 
blankets have been fastened in the proper position. 


LAWN TRIMMER (Fig. 2)—For tr:mming the 
odd corners of lawns, around trees, along walls, and 
in other places which the lawn mower misses, this 
trimmer takes the place of garden shears. It con- 
sists of a pair of heavy shears mounted on a wheel 
and operated by a cam running in a spiral groove 
on the inside of the wheel’s rim. 


CHEST PROTECTOR ON WAISTCOAT ce 
3; British patent)—When the lapel is folded ba 
and buttoned on the front of the waistcoat, it is 
only slightly larger than the usual vest lapel. 
Turned up and buttoned across the V-shaped open- 
ing below the collar, it forms a snug, warm chest 
and throat protector. The lapel may be made in 
one piece with the body of the waistcoat. 


SMOKE FILTER FOR CIGARETTES (Fig. 4 
American patent by an Englishman)-—Filtering fab 
ric stretched across a ring is inserted in the mouth- 
piece of this patent cigarette to keep particles of 
tobacco and nicotine from being drawn into the 
mouth. The filter is part of a tubular mouthpiece 
over which the wrapper is rolled when the cigarette 
is made. The reinforcement also keeps the end of 
the cigarette from crushing. 


PAPER DRINKING CUP (Fig. 5)—The inter- 
esting feature of this paper drinking cup is that it 
is formed from a single circular sheet of paper 
folded in such a way that the sides are plaited. The 
increased thickness given by the plaits makes the 
cup stronger and more rigid. At the top edge the 
paper plaits are rolled over to form a reinforced 

rim. 


NEW KIND OF WATER METER (Fig. 6)— 
A four-spoked wheel with cup-shaped buckets at 
the end is used in this water meter to measure 
the flow of liquid. _The housing in which the 
wheel is mounted is simply an enlargement set into 
a water feed pipe so that the stream rotates the 
wheel on its way through the pipe, Gears outside 
the housing actuate a pointer to indicate the wheel's 
speed. 


PARACHUTE-LAUNCHING DEVICE (Fig. 7) 
—By shooting the parachute up into the air, this 
launching device attempts to solve the problem of 
getting a parachute free from a falling aeroplane. 
The stem of the parachute is a hollow tube which 
fits tightly over a tubular standard in such a way 
as to form an air-tight cylinder in which compressed 
air can be released or an explosive gas fired. 


ILLUMINATED BANNERS (Fig. 8)— Translu- 
cent fabric is used in the banners, and they are hollow. 
An electric light with a reflector, which is fitted 
in the open end of each banner, floods the inside with 
light which streams through the fabric as the banners 
flutter in the wind. In one form the banner is stif- 
fened and made in the shape of a box so that letter- 
ing on its surface will be illuminated. 


AUTOMOBILE ROBE LOCK (Fig. 9)—To pre- 
vent the loss or theft of an automobile robe left 
folded over the rail on the back of the front seat 
is the use for which this lock is designed. Its 
jaws are just large enough to fit over the top and 
bite into the robe below the rail so that the robe 
cannot be taken from its place. Tue jaws are 
adjustable and held by a spring snap which cannot 
be released without the key. 


EMBROIDERY HOOP (Fig. 10)—Cloth cannot 
slip in this embroidery hoop because it can be 
adjusted to any thickness of fabric. The outer hoop 
is divided and is held together by a small pivoted 
clamp with a flanged head which slips into a 
U-shaped collar. The head of the clamp is a 
thumbscrew which can be tightened or loosened 
to adjust the hoop. 


Fig.4 
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ONE-PIECE GARMENT (Fig. 11)—The 
advantages of a union suit are combined with the 
adjustability of two-piece underwear in this gar- 
ment, to insure a good fit. The trousers portion 
is sewed to the coat along the waistline of the 
back. The front bib, which extends upward from 
the trousers, buttons to two flaps on the breast 
of the coat. 


STICK CANDY (Fig. 12)—An entirely new 
flavor is given to this stick candy by a core of 
peanut butter spun into a coating of the usual 
pulled candy. <A quantity of soft candy, with the 
same flavor as the outer coating, is mixed into 
the peanut-butter core to give it body. 


FUNERAL CAR (Fig. 13)—The rear end of the 
car is an inclosed coach, with entrance at the 
back, for pallbearers or mourners. In the for- 
ward end, back of the driver’s seat, is a compart- 
ment for the coffin. The side walls of this com- 
partment are arranged to fold down to the level 
of the floor to form a platform outside the car 
with tracks for the coffin to slide on. The whole 
car is mounted on a large motor chassis. 


TOY CATAPULT (Fig. 14)—The old-fashioned 
homemade sling shot appears here in very refined 
form. A rectangular wire frame with a strong 
handle replaces the forked wooden branch and a 
sighting ring is soldered to the top of the frame. 
Durable spiral springs are used to supply elasticity 
and power instead of the large rubber band that is 
always breaking. 


HAT FASTENER (Fig. 15)—This is intended to 
be a substitute for the hatpin. It fits in the crown 
of the hat and is held in place by two pins, which 
pass through the sides of the hat and have orna- 
mental heads screwed on the ends. To put on a 
hat with this fastener the wearer pulls out on the 
two knobs so that the pronged frames inside are 
drawn apart. When they are released, the spiral 
soriawe which connect them draw the prongs into 
the hair. 


SLEEPING HAMMOCK (Fig. 16)—Bed, ham- 
mock, and sleeping bag are combined in this ham- 
mock for outdoor sleepers. There is a deep pocket 
for the feet at one end and a pillow rest and head 
covering at the other. The coverlets are made in 
the form of flaps attached to each side of the ham- 
mock and arranged to be spread across and buttoned 
to the other side. With the extra flaps to tuck 
about the neck, the whole hammock is made as 
snug as a sleeping bag. 


WATER BICYCLE (Fig. 17)—The bicycle is 
closely imitated in this swimming apparatus. Both 
foot pedals and hand cranks are used to drive the 
propeller and speed is necessary to maintain its 
buoyancy, for its only supports are short planes 
on each side of the body and a cut-water in front. 
The rudder is placed under the front end of the 
frame and is controlled by the rider’s chin. 


PEDAL-PROPELLED VEHICLE (Fig. 18)— 
The rider sits on a small seat supported by an 
upright post and guides his little vehicle with a 
vertical steering rod connected with the front wheel. 
Power is supplied by foot pedals and a ratchet 
mechanism comemed with the central pair of 
wheels. The motion might be compared to walk- 
ing in a sitting position. 


HEAD PROTECTOR FOR BABIES (Fig. 19)— 
This is a pneumatic mask to save a baby’s head 
from bumps and bruises. It is made of soft rubber 
tubes which fit about the head. The air valve 
for inflating the protector is in the center of the 
top where it is least likely to be knocked off. 


TREE PROTECTOR (Fig. 20)—The cover is 
made of cloth or canvas and is adjustable so that 
it can be let down at night to protect young trees 
from frost, and can be drawn back in the daytime 
without difficulty. It is supported by a _ tubular 
metal mast which stands beside the tree’s trunk 
and a series of booms supported by a pivoted ring 
at the top of the mast. Cords run through the 
cover to draw it up to the top of the mast. 
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A PICTURESQUE COTTAGE OF MODERATE COST 


| 


Mink & Carson, Architects, New York 


BED ROOM 
LIVING ROOM 
14’x19" BED ROOM 
a 5’6” 
CLOSET 
x14’ BED ROOM 
PORCH 10'6"x14’ 
ROOF 
First-Floor Plan Second-Floor Plan 


This picturesque six-room cottage, which has an appearance of richness far in excess of 
its actual cost, is an example of what may be done by good planning when only moderate funds 
are available. The keynote of the plan, both in the exterior and the interior, is simplicity. 
The exterior facing consists of wide shingles stained white or gray, with white trim and pea- 
green shutters. The chimneys, of which there are two, are laid up with common brick with 
wide joints. The plan is one that leads naturally to the picturesque gable treatment of the 
roofs, while leaving —_ space for the bedrooms on the second floor. 

The planning of the rooms was carried out with the idea of securing an arrangement 
that would be not only unusual and attractive but convenient as well. The convenience of the 
housewife was considered throughout the plan, and particularly in the provision of ample closet 
room. Two points worthy of special note in the plan of the first floor are the large and well 
lighted living room and the complete separation of the dining room and kitchen from the 
remainder of the floor. The living room, dining room and main hall all have oak floors, while 
the remainder of the first story and all of the second story have floors of yellow pine. The 
interior trim is mainly chestnut. A soft dark stain is applied to all the trim with the excep- 
tion of that in the service portions of the house, where the trim is varnished. The two fire- 
places are, like the chimneys, laid up with common brick with wide joints. In order to keep 
the cost as low as possible, no attic is included in the plan, but this is offset by the provision of 
unusually complete closet facilities. The total cost of the building, complete with plumbing, 
heating, and lighting facilities, is $4,000. 
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Wood Dye 


In 17 shades—for the artis- 
tic coloring of wood — 
soft and hard. 


Johnson’s 
Prepared Wax 


A complete finish and 
polish for all wood— 
floors, woodwork 
and furniture. 


Use the 
coupon for 

trial packages 
and FREE 
Instruction 
Book, 


“THE PROPER 
TREATMENT 
FOR FLOORS, 
WOODWORK 
AND 
FURNITURE” 


PRESENT THIS COUPON TO YOUR DEALER IN PAINTS 


. C. Johnson 
45c—Value FREE—45c 
n To Paint, Hardware or Drug Dealer: Furnish the 
‘*The Wood Finishing Dearer, free of all expense, with a 
Authorities’’ 1—25c Instructi 


ax 
S. C. Johnson & Son, Racine, Wis. 
(Must be presented by an adult.) PaAi2 


7 Racine, Wisconsin 


Please Mention Popular Mechanics 
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FREE To every reader of POPULAR MECHANICS we will send free a cardboard model of the 
Flexible Flyer which shows how it steers; also a handsome colored descriptive booklet 


containing various coasting scenes, etc. Both sent free if you merely drop us a postal and say “Send pes 


model and booklet.” Do it today! 


S. L. ALLEN & CO. 


phia 


Philadel 


The ideal Christmas gift for boys and girls 


Nowadays boys and girls looking for the greatest fun want more than a steering sled 
— they want the Flexible Flyer whose grooved runners enable them to steer at full 
speed without skidding, dodge around obstacles, and out-distance all other sleds. 


Flexible Flyer makes its owner king of the hill because it is 


the only sled with grooved runners Outlasts three ordinary sleds 


The “Goose neck” design is another exclu- The Flexible Flyer is strong and durable 
sive and important feature. in construction. It is light enough to easily 
Flexible Flyer goes faster,steers truer,con- _ pull up hill. 
trols easier, and is safer than any other sled Seven sizes, carrying 1 child to 6 adults. 


ever invented. Its famous steering bardoes If your dealer can’t supply you, send your 
away with dragging the feet, andthe conse- order to us and give us his name. We will 
quentwearandtearon ship—express prepaid 
boots and shoes; pre- | x. 1, 38 in. long, $2.50 No.4, 52 in. long $4.50 | €aSt of the Missis- 
vents wet feet, colds, | No.2) 42 in long, 3.00 No.5, 63 in. long, 6.00 | sippi—upon receipt 


’s bi No. 3. 47 in. long, 3.75 No.6, 101 in. long, 12.00 : 
and doctor’s bills. Flexible Flyer Racer, 56 in. long. $4.25 of price named here. 


Look for Insist on 
t..is trade mark the genuine 
UNLESS IT BEARS THIS TRADE Mark ITASN'RA FLEXIBLE Fiver. 
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re Among Gifts 


Within your family, Waterman’s Ideals are gift obligations not to 
be overlooked. From one to another among friends they are given 


Ideal imprint on pen and barrel is the fullest guarantee. As gifts they 

are compact, dainty, artistic, and altogether practical. Handsomely 
mounted or entirely plain, in many sizes from small to large capacity; 
with gold pens of every degree. Every hand and character of writing 
can be identically suited, or points exchanged until fitted. 


88 -fig Filigree o. Avoid substitutes Booklet on Request In Attractive Xmas Boxes 

. 12 Silver No. 

Plain $2.50 412, $5.00 

Gpn-Cp Cn Sold Everywhere By The Best Dealers 
extra 


=" L.E. Waterman Company, 173 Broadway, New York 


24 School St., Boston 17 Stockton St., San Francisco Kingsway, London 
115 So. Clark St., Chicago 107 Notre Dame St., W., Montreal 6 Rue de Hanovre, Paris 


* with confidence and received with pride. They provide one of the Small Safety 
indispensable tools of everyday life, in home, business and study. yy ory 

} Waterman’s Ideals today are being sold and used to aneven greater 5 ¢ 4M. 
i- extent than ever before in their active history. Thereis only one $4.00 or 
standard of quality, the very highest, and for which the Waterman’s Plain $3.50 
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A REAL GAME 
FOR RED-BLOODED 
AMERICAN BOYS 


Boys like to build—to create—not simply play. Here is a 
wonderful new game that will completely fascinate them 
—hold them entranced by the hour. It takes them into 
the stirring realm of steel—the gigantic building opera- 
tions of this great age. 


YOU GET AS INTERESTED 


as your boy in this wonderful new mechanical game — building all 
sorts of models in steel—just like the gigantic masterpieces of real 
steel builders. You and he will get closer than ever. He'll learn 
while being amused. Finest game ever invented. Endorsed by 
leading educators—Y. M. C. A’s—schools, etc. It’s 


The American Model Builder 


made of steel and brass, nickeled, and consists of beams, pee 


girders, angle irons, wheels, bolts, etc. Same material, in min- and hundreds of 
iature as used by the great steel builders. Seven sizes—$1.00 up. Wind Mills 


Can be added to any time. a. 
FREE CATALOG—Send today for illustrated rete Wied 
catalog 20 and name of a" dealer Aeroplane 


American Mechanical Toy Co. 
420 East Ist Street H 
Dayton, — 

42 


Putting 
last bolt on 
the Inclined Chain Railroad 
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REPEATER 
FOR your boy’s Christmas, Mr. 


Sportsman, a .22 Repeater and 
let it be a Remington-UMC. 


. Now, at the start of his rifle shoot- 
ing, is the time to establish his standards in arms and ammunition. 


It is the time to teach him respect for a fine rifle—to show 
him that the signs of thoroughbred character in a rifle are 
accuracy, balance and “feel”, workmanship, the Remington- UMC 
dependability for the work the rifle is designed to do. 

The Remington-UMC .22 Repeater is slide action and hammerless 
—solid breech—safe. It shoots .22 short, .22 long and .22 long 
rifle cartridges. 

For heavier service, there is a new Remington-UMC .22 Repeater 
—the “Special” model. It shoots a special cartridge, with great penetra- 
tion and an effective range up to 200 yards. 

And in single-shot rifles, there are two Remington-UMC models, 
differing only in finish and price. 


Look for the dealer in your community who displays the Red Ball mark of 
Remington-UMC, the sign of Sportsmen's Headquarters. He specializes 
in Remington-UMC Rifles and Metallic Cartridges—the sure- metallics 
with the Red Ball Mark on every box. 


Remington Arms-Union Metallic Cartridge Co. 


299 Broadway, New York Windsor, Ont., Canada 


Please Mention Popular Mechanics 
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You'll find Velvet tobacco a 
real wonder smoke. 

It’s Kentucky’s choicest old 
Burley—only the tender mid- 
dle leaves. They have been 
hung in the warehouse for 2 
years— maturing, mellowing— 
until they have lost all leaf 
harshness, developed a fine, 
good flavor, and attained the 
remarkable smoothness which 
is such a distinct feature of 
“Velvet” tobacco. 

Such high-quality tobacco, 
such a careful process, such 
perfect results, are rare in 
these days of “quick returns.” 
Get a tin of Velvet at your 
dealer’s. It will delight your 
tobacco sense! 


Myers Co 


10%TINS 


— 


Will drill Iron, Steel or 


with Bit Brace »—- 
“Red Devil”’ 


Self-Feeding Chain Drill 


Send this to us with $1.50 and we will de- 
liver to your nearest express office. Ask 
about our 3,000 R. D. Tools. 

SMITH & HEMENWAY CO. 
148 Chambers Street, New York City, N.¥., U.8. 4. 
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4-M 20-H.P. Marine Motor 


There’s a Roberts for Every Need 


Marine, Aeroplane, Automobile, Speed or Work Boats, 
Flying Boats, Motor Cars, Gasoline or Kerosene. 
CATALOG FREE 


THE ROBERTS MOTOR CO., 


THE 

SMOOTHEST 
TOBACCO 
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Playtime in Boyville 


There are lively times in Boyville— with the “ Baby Grand” Billiard 
Table as the center of attraction. The spirit of youth bubbles over in riotous, 
innocent fun. Billiard playing fosters good fellowship, stimulates friendly rivalry, spurs the manly 
ambition to excel. In hundreds of homes throughout the world the boys are busy every evening playing 
on the “Baby Grand.” When the boys of today are old and gray they will still be devoted to billiards. 
Let your boy enjoy playing the grand old game of 


Billiards on the “Baby Grand” 


A Genuine BRUNSWICK for Home Use 


The “Baby Grand” is the World’s Finest Home Billiard or: Pocket-Billiard Table. 
Made of solid Mahogany, attractively inlaid, fitted with Slate Bed and the celebrated Monarch Quick- 
Acting Cushions. Concealed Cue Rack and Accessory Drawer holds entire playing equipment. Accurate 
angles, unexcelled playing qualities. Furnished as a Carom, Pocket-Billiard or Combination Carom and 
Pocket-Billiard Table. Sizes, 3x6; 3'4x7; 4x8. Our “Convertible” Billiard Tables (used also as library 
tables, dining takles or davenports) can be used in any room. 

A Fine Christmas Gift 


Over a Year to P ay For That Boy of Yours 


. . The “Baby Grand” will delight any live boy or man — 
Complete Playing Outfit Free no finer gift could be selected. There is still time to 


order for Christmas delivery. 


The Brunswick-Balke-Collender Co. 
Dept. L.J., 623-633 S. Wabash Ave., Chicago 
Please send me the free, color-illustrated book, 
, ~~~ Plimentary copy of our beau- “Billiards — The Home Magnet” 
tiful color-illustrated book, “‘ Billiards -The Home Magnet.” 


Shows all styles of Brunswick Home Billiard and Pocket-Billiard Name 
Tables. Gives special Factory Prices and Easy Terms. 


The Brunswick-Balke-Collender Company | 6 (138) 
Dept. L.J., 623-633 S. Wabash Ave., Chicago : 


Choose any size or style of Brunswick Billiard 
Table —take over a year to pay. Complete Playing Outfit goes 
with table, including Cues, Balls, Bridge, Rack, Markers, Chalk, 
Cover, Book “ How to Play,” etc., etc. 


The Brunswick Book Send the coupon for a com- 
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The Telephone Doors 
of the Nation 


HEN you lift the Bell Telephone 
receiver from the hook, the doors 
of the nation open for you. 


Wherever you may be, a multitude 
is within reach of your voice. As 
easily as you talk across the room, 
you can send your thoughts and 
words, through the open doors of Bell 
Service, into near-by and far-off states 
and communities. 


At any hour of the day or night, 
you can talk instantly, directly 
with whom you choose, one mile, 
or a hundred, or two thousand 
miles away. 


This is possible because 7,500,000 
telephones, in every part of our 
country, are connected and work to- 
gether in the Bell System to promote 
the interests of the people within 
the community and beyond its limits. 


It is the duty of the Bell System to 
make its service universal, giving to 
everyone the same privilege of talking 
anywhere at any time. 


Because as the facilities for direct 


communication are extended, the © 


people of our country are drawn 
closer together, and national welfare | 
and contentment are promoted. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


One Policy 


AND ASSOCIATED COMPANIES 
One System 


Universal Service 


a D 
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selected from the thousands shown in 
to A few examples of BASCH VALU our big Diamond Book. Any article 
ipped O. O. y express or in care of any bank in your city—all at our expense— 
ng out you to bey. Written Money Back Guarantee with every article. 


8s DE LUXE BASCH DIAMOND BOOK, FREE! 


FREE EXAMINATION! 


Any diamond, any mounting in 
our $1,000,000.00 stock sent to 
you to examine, test, compare in 
any manner you wish. No de t 

IMPORT 


PRICES save you 30% to + 5% of 
what local dealers ask! Full £150 
per carat size and value guaran- 
teed at $97.50 per carat! L. 
Basch & Co. have eliminated the 
middleman; handing you as a, 
cash-saving his expenses and 

rofits! e are known as the 
monds in the world 


We legally to 
REFUND FULL PRICE 
IN CASH 

less 10% any time within 2 years; 

and to allow the +85 UR- 

CHASE PRICE EX- 

CHANGE, ANY TIME. We 

legally guarantee in writing the 

carat weight,quality and valee of 


every diamond. Our wonderful 
Money Back Guarantee safe- 
guards your investment; enables 
you to “cash your 
without loss if you need mon 

is absolute proof of value that 
no other house can offer! 


We have ‘stood the test of time 
—35 years of growth is proof of 
reliability — evidence that our 
values cannot be met by others. 
Let us refer you to our thousands 
of customers— many right in 
your city; let us convince you 
that you are as certain to receive 
the fullest value from BASCH as 

any diamond expert. Ask your 
banker, Dun or woo to 


ect | The costliest, most beautiful and complete book of 
| diamond jewelry fashions ever produced. A com- 
he lete catal of Diamonds, atches, Jewelry Please 
) ilverware, Cut Glass, etc.—in greater variety than the combined mail me 
stocks of a thousand jewelers. Most important, however, at once one 
wn is the benefit you will derive from this k in posting py of your 
ourself about diamond qualities and values; for our ex 128 page DE 
ave written into the Basch Diamond Book their experi- LUXE Diamond 
are ence for 35 years. to enable you to buy diamonds right! Book FREE! 
| ite, or m: cc r paste 
card—do so now! So you will be— sure to get 
Y Mail coupon, 
or write to 


& Quincy Sts., 
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1-8 carat $ 8.25 
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Basct Mfg. Jewelers 
Established 1879 
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[Typewriter Sensation 


Dollars a Month 


Typewriter 
and at $71.20 less than the original price. 

Never before has anything like this been attempted. 
Dealers get $3.00 a month rent for this make of 
machine, not nearly as perfect as the one we will 


send you, and you m7 only TWO DOLLARS A 
MONTH AND OWN I 


A Guaranteed Typewriter $28.80 


Perfect hi outfit, extri 
to buy, no strings a _ kind to thie offer. A ust think 
of buying sucha typewriter for $8.80 down and $2.00 
a month, Cash price $27.40. Thousands of people 


» have paid $100.00 cash for Smith-Premiers. It’s 


standard, by many considered the best typewriter ever 
built. A’ key for each character, so each character is 
always the same, a type brush for cleaning the type 
built into the machine; the tilting carriage throws 
all previous writing in plain sight of the operator. 

Comes to you with two-color ribbon, complete 
operating instructions, tools, waterproof cover, prac- 
tice paper, everything ready. It runs beautifully. 
Writes as perfect and clean-cut a letter as quickly 
and easily as any machine bought for $190.00. It’s 


. wonderfully simple; a child can operate it with half 


an hour’s practice and rapidly attain speed. It’s 
strongly built and will give you years and years of 
honest service and complete satisfaction. 


Send the Coupon and We Will Ship 
You This Smith-Premier Typewriter 

When the typewriter arrives, deposit with the 
express agent $8.80 and take the typewriter three 
days and try it. If you find it to be the best type- 
writer you ever saw, satisfactory in every respect, 
keep it and send us $2.00 each month, until our 
special price of $28.80 is paid. If you don’t want to 
keep it, return it to the express agent, and he will 
give you back your $8.80, and return the typewriter 
tous. We will pay the return express charges. 

You won't want to send this machine back after 
you have seen it and tried it. You can’t imagine the 
perfection of these machines till you see one, and the 
price is $71.20 less than the catalogue price, nd it 
is guaranteed just as if you paid $100.00. 


Only 200 orders will be filled on 


this offer. Act today to be sure 
This coupon states the terms. Fill it out. send it 
now, today. You can't lose, and it’s the greatest eco- 
nomical typewriter opportunity you will ever have. 


CCQ U POONNs 


HARRY A. SMITH, No. 180 North Dearborn Street, Chicago, Ml. 


Ship me a No. 2 Smith-Premier, f. o. b. Chicago, as described in this 
advertisement. I will pay you the §20.00 balance ot the SPECIAL $28.80 
purchase price, at the rate of $2.09 per month. . The title to remain in you 
until fully paid for. It is understood that I have three days in which to 
examine and try the typewriter. If 1 choose not to keep it I will carefully 
repack it and return it to the express agent. It is understood that you 
give the standard guarantee for one year. 
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Learn to Play the Violin! 


You can have your choice of the 
finest collection of Violins, ’Celios, 
etc., in America on 30 Days’ Trial 


the new 
Lewis Catalog of Violins ’Cel- 
los, etc. Don’t think of buying a Violin, Viola, 
Cello, or other stringed instrument until you have 
seen this book. It will post you thoroughly on violin 
values; tells you how to judge a violin by the wood, var- 
nish and construction; and why we send our instruments 
on free trial. Write now for this book. Don’ Pay enor- 
mous profits to and deal one of 
these gets part of your money when you hove 2 t lin in 
the regular way. 
We MAKE and IMPORT All Our Own Instru- 
ments and SELL DIRECT, giving you the 
benefit of the regular middleman’s discounts. 


The Celebrated Lewis Own Make Violins are made 
in our own workshops by the best of foreign makers, and 
are far op to most old violins costing two or three 
times as much, 


Try any instrument in our 
On 30 Da ” Trial s tock before you decide to 

buy. Don’t buy any kina 

of a musical instrument 
any other way. You can’t tell easing from a printed 
description, or a few minutes’ trial in a showroom. We 
insist that you shall be satisfied, and we will pay the ex- 
press charges both ways on all returned instruments. 

for our Free Catalog. Your name and 

Write Today «: —— is all that is.necessary. If 
a have an idea of ever buying a 
stringed instrument. : yen need this book. Write now. 


WM. D. LEWIS & SON, Makers ana Importers 
(Est. 1869) 225 So. Wabash Avenue, Chicago, Ill. 


VIOLIN MAKERS! — We make a shasta Im- 
ported Woods, Varnishes and Too ged 


PROSPERITY OF THE PHILIPPINES—Free 
trade between the United States and the Philippine 
Islands, which was established with certain limitations 
by the tariff law of 1909, has resulted in an enormous 
increase in the trade of the islands, particularly the 
foreign commerce, pains to a statement prepared 
by the Bureau of Insular Affairs of the War Depart- 
ment. Returns to March, 1913, indicate that the busi- 


Brass Band Bargains! 


40% saving—and the satisfaction of dealing with 
the biggest house in the business. American 
Professional Cornets and Band Instruments that 
out-tone and out-sell all others, at prices much 
less than other high-grade makes. Free catalog, Band 
Herald, easy terms. Every inducement. Amateurs should 
use Professional Instruments. 


LYON & HEALY, 29-43 E. Adams 8St., CHECASS 
jorid’s Largest Music House 


WOME OV OUTFIT 
Oil Stone - Oil Can -Bottle of Oil 


Stone and Can of HOME OIL time and again 
Just the thing for sharpening shears and 


knives; for oiling sewing machines, clocks, 
guns and everything that needs oiling 

It’s a bargain too--l5c natural quarried Oil 
Stone, 10c special crooked-spout Oil Can and 
big 25c bottle of superfine HOME OIL--the Oil 
that beats them all by every standard test. All 
three articles for the price of the bottle of oil 
alone, 25c at your dealers or by mail postpaid. 
BUFFALO SPECIALTY COMPANY 
THE LIQUID VENEER PEOPLE BUFFALO. N Y¥ 
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EXTBOOK 


The Greatest Mechanical 
Library in the World 


The Mechanical Engineering Library is part of the Inter- 
national Library of Technology that cost $1,500,000 in its original 
preparation. It contains the knowledge given from the life 
experience of some of the best mechanical engineering experts in 
the country, edited in a style that nineteen years of experience in 
publishing home-study textbooks has proved easiest to learn, 
to remember, and to apply. There is no other reference work in 
the world that so completely meets the needs of the mechanic as 
the Mechanical Engineering Library. The volumes are recom- 
mended by the highest authorities and are used in nearly all the 
leading universities and colleges. They treat of practical mechan- 
ical methods, starting from the simplest problems and compre- 
hensively covering every branch of the work. Not only can they 
be used to great advantage by superintendents, foremen, and 
engineers as an authoritative guide in their work, but since they 
can be so clearly understood even by persons having no knowledge 
of higher mathematics, they can be used by all classes of mechanics 
that are desirous of advancing to higher positions. The Mechan- 
ical Library contains 14 volumes durably and handsomely bound 
in three-fourths red morocco, stamped and numbered in gold. 
The books are printed 
on a high-grade book 
paper, and the type is large 
and easy to read. Each 


volume is 6 by 9 inches in 
hnology, with special reference to the 
anica! Engineering. 


Bex 872, Scranton, Pa. 


more about the greatest and 


INTERNATIONAL TEXTBOOK COMPANY 


Please send, without further obligation to me, f 
me ae in regard to the International Libra 
ec! Libra: 


ack 


most practical mechanical 
library in the world, mark 


N 
and mail the coupon NOW. St. & No. 


size. If you wish to know °e 
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SPECIAL THIS MONTH! 


25 YEAR GOLD CASE 


h 
Now—during this Special Sale—is a splendid 


mitch nt | vime to a fine Watch. We would like to 
marketed—the other, “Facts | Send you this 17-Jewel Elgin in hand engraved 
| 25-year gold case for your inspection. It sells 
end abroad, also our big Free at $20.00. save you nearly one- 
P. Stephen Harrie, Pree | @ you answer this advertisement you 

can buy it en $12.75. 

NO MONEY DOWN 
cent. Not a penny. Merely give 
your name and address that we 
may send you this handsome watch on “Mic If after you receive it and want to 


keep it, then we ask oo A If you don’t want to 
you to pay us only 20° MO N T H s keepit, send it back at 
ourexpense. You assume no risk AN in dealing with us. You do not buy or pa 
one cent until we have placed the watch right in your hands for your decision. We 2 


| Ne Security, No Interest. No| 4 AR RIS-GOAR CO. 


red tape—just common honesty among men. 


If this offer appeals to you write today for |Dept. 1100 KANSAS CITY, MO, 
Our Big Free Watch and Diamond Book. The Etouse thet Selle More Bigin Weishes than Any 


ness for the fiscal year 1913 will reach $333,000,000, or 
13Cents aDa forthisFamous an increase of more than 75 per cent over the business 

nas more than double urin 1is perio n othe 
Visible Typewriter words, the increase in the BA ae of the 


islands since 1909 amounts to $353,0000,000, while the 


The OLIVER increase in the foreign trade amounts to $156,000,000. 
Nothing Down—Free Trial! TYPE WRITERS MAKES 


Guaranteed for Life—Free All the Standard Machines SOLD or RENTED ANY- 


ies— : WHERE at 4 to 44 M’F’R’S PRICES, allowing RENTAL 
Supplies 13 Cents . Day oa. TO APPLY ON PRICE. Shipped with privilege of 
or $4 a Month 


examination. BS Write for Mlustrated Catalog L. 

Ask for our beautiful descriptive book called “‘ Your 
Final — s free—No obligation. No sales- 
men to bother you—We give our customers a price so $10.4 
low that we have astonished the entire typewriter STANDARD TYPEWRITERS 
world! 15,000 people have accepted our offer— au the post maken, Suithe, Remingtons 

Just write your name on a postal or on the margin 
of this page and mail today sure. (191) b select from. Every one perfect and guaranteed 
Typewriters Distributing Syndicate, 166,K78, N. Michigan Blvd.,Chicago 2 years. Send today for cut rate prices and Free Trial Offer. 


(Authorized Distributors of the No. 3 Olivers) ALL-MAKES TYPEWRITER EXCHANGE, 158 N. Clark St., CHICAGO, ILLINOIS 


HAVE YOU GOT ONE ? 


Over 80,000 in Use (ibpenchcshcnaehbed 
Mostly sold by Adding, Machine 
We mean a Daus’ Improved Tip Top eae, dation, For Personal Desk 

with **Dausco’’ Oiled Parchment Back negative roll, or General Oitiee. , 
that ideal assistant, always ready to quickly make Itchecksmental calculations, 
100 copies from pen-written and 50 copies from Handsome Moroccocase free, 
type-written original. Complete duplicator, Buy Thru Your Stationer. 


cap size (prints 8 3-4x13 in.), costs 

ut we don’t want your money until $5 ay Ty 
you are satisfied, so if interested just write us 119 W. Broad ° Rew York Clits. 
to send it on 10 DAYS’ TRIAL WITHOUT DEPosIT. mag, 
That's fair enough, isn’t it? Then send today. 


FELIX A. L. DAUS DUPLICATOR CO., Daus Building, 111 John St., New York Agents Wanted 


=“ WULCAN INK PENCILS” 


A smooth, perfect pen unequalled for writing, ruling and manifolding. A USEFUL XMAS GIFT. 


TWO SIZES 444 x54@ INCHES 
liberal supply 


of ink free with retail orders. Extra size, 8 inches (black only) $1.25. By mail, postpaid. 


J. C. ULLRICH & CO., 27 Thames St., New York ©**fu3"¢* AGENTS WANTED 


i 
ENGRAVED 
| 
| M 
| 
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y= can keep nearly every- 
thing in home, office or store 
always perfectly oiled, “clean 
asa whistle,” polished bright as 
new and as free from rust and 
tarnish as the day it was bought. 

Try ‘'3-in-One" for sewing 
machines, clocks, cameras, type- 
writers, furniture, bathroom fix- 
tures,electricfans, lawnmowers, 
guns, fishing rods and reels, etc. 

Three sizes—10c, 25c and 50c. 
Sold at all good stores. 


$ 


3-IN-ONE OIL CO. 
42(NM. Broadway, New York 


GUN 
SEWING MACHINE 
TALKING 


ASN: Here is a dig- 
nified proposition. You 
do business with the best 
class of people. You are mar- 
keting the finest class of goods. 
The sale of this article itself is a public 
benefaction and means big profits to 
you. A unique electrical device that 
cuts the cost of lighting in half; saves 
the eyes; gives comfort and conven- 
ience. Sold wherever there is electricity; 
in home, office, store, factory; large 
towns and small towns; hotels and 
hospitals. Weighsone pound. Our sales- 
driving samples get the business. No 
previous experience necessary. Every 
one of our agents is given a general 
course in salesmanship, instructed care- 
fully and given full details of many 
selling plans. A clean money-making 
proposition for energetic men. If you 
belong to this class, write for further 
particulars. It takes very little effort 
to drop us a line and our proposition 
will surely interest you. Write today to 
THE HANDY LIGHT CO. 
173 Handy Light Block, Cincinnati, Ohio. 


The Magic Wand 


As the magician of old performed 
miracles with the aid of his magic 
wand, so does the magician of today— 
the electrician—achieve most wonder- 
ful results with a power as mysterious 
and invisible as that which came from 
the wand of the sorcerer. The field of 
Electricity is limitless —new uses for this 
_ teat force are discovered daily and large salar- 
_ies are paid to those who know how to handle 
.it. Prepare yourself, then, to become a big man 
in this field; learn from these books all that is 
necessary for you to know. Ifa beginner, you can 
_80on fit yourself to make your start in this fascinat- 
ing work at a good salary. If a worker, engineer or 


self in line for a better job at bigger pay. 
The Seven Volume Cyclopedia of 


Applied Electricity 


is the greatest Electrical Reference Library 
in the World 


Contains 3,200 pages, 7x10 inches; 2,600 Mlustrations, full page plates, diagrams, 
ete.; hundreds of valuable tables and formulas; caretully cress-indexed fer quick, 
reference. The books are substantially bound in half red morecce, gold pak ab 
are printed in large, clear type on specie! quality paper. 

Important Subjects Covered. 

Theory, Caleulation, Design and Construction of Generators and Motors 
—Electrical Measurements—Electric Wiring—Eleetrie Welding—Types of 
Generators and Motors —Management of Generators and Motors—Storage 
Batteries—Eleetrie Lighting—Alternating-Current Machinery—Station 
Appliances — Power Stations — Power Transmission — Central Station 
Engineering — Electric Railways, including Single-Phase — The Electric 
Telegraph —Telephone Equipment, Systems and Operation — Wireless 
Telegraph and Telephone—Telautograph, Telegraphone, ete. 


NOW $15 LESS The complete seven volumes, 

not a sample volume, will be 
sent, express prepaid, for seven days’ free examination; returnable at our 
expense if the books do not cuntain the information you want. If you keep 
them, pay $2.00 seven days afier receipt and then §2.00 a month until you 
have paid the special introductory price of $19.80. The regular price of 
this great Cyclopedia is $35.00. Just fillin and mail the coupon. It won't 
cost you a cent to examine the books. We know they'll be worth many 
times their cost to you. Mail the coupon now and you'll receive your 
books promptly. 


$12.00 Consulting Membership Free 


With every set is included a year’s Consulting Membership, regular 
value $12.00, entitling you to the free advice of a staff of Electrical En- 
gineers. This will give you practical help in handling working problems 
which are too specific to be taken up in detail in the Cyclopedia. There 
will be no limit to this service. A single problem solved for you might be 
worth more than the first cost of the books. 


AMERICAN TECHNICAL SOCIETY 
CHICAGO, U. S. A. 


7 DAY EXAMINATION COUPON 


AMERICAN TECHNICAL SOCIETY, Chicago, U.S. A. 


Please send me Cyclopedia of Applied Electricity for seven days’ 
free examination. I will send $2.00 within seven days and §2.00 a month 
until I have paid $19.80; otherwise I will notify you and hold the books 
subject to your order. Title not to pass until fully paid. Pop.Meci.12-13 


expert, you can add to your knowledge and put your- 
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Worried About Baby ? 
Get Holstein Cows’ Milk 


How seldom the breast fed baby causes any serious anxiety! 
But when it’s necessary to find a substitute for Nature’s food, 
trouble usually begins. 

You can avoid all the worry and anxiety that usually 
gecomns ies the use of cow’s milk, if you will take care to 

Holstein milk, the very nearest thing to breast milk. 

In Holstein milk as in breast milk there is only a moderate 
amount of cream (or butterfat) and it is in the form of small 
even globules that yield quickly to the action of the digestive 
fluids. The curds formed from Holstein milk are small, soft, 
flaky and easy to digest. 

In common milk the average fat globule is twice the size of 
those found in Holstein milk and the curds formed are coarse, 
heavy and likely to —y together in a solid mass. 

You can easily see how much more suitable for infant 
feeding Holstein milk is and why the great specialists agree 
in recommending it. 

Holstein milk costs no more than ordinary milk. If you 
have any difficulty in securing it, write us. 

Send for our free booklet ‘‘ The Story of Holstein Milk.” 


HOLSTEIN - FRIESIAN ASSOCIATION 
2-F American Building Brattleboro, Vermont 


The New Stone Oven Bottom 


None but the IMPERIAL has it 
Try an IMPERIAL Stone Oven Bottom Range 
30 days free—atour risk. No dealer's profits—no 
freight charges—no expense to you. An IMPE- 


RIAL Range is a woman’s pride. Complete with 
new Dustless Ash Sifter, “‘ No-odor ” Hood and Oven 
Thermometer. Saves half the work and one- 


rs Bice us your address for our free book about 


ale “The Range That Bakes 
Like Mother Baked.” 


THE IMPERIAL STEEL RANGE CO. 
469 Detroit Ave. Cleveland, Ohio 


PBUY YOUR FURNACE 
$10 DOWN $10A MONTH 


Our monthly plan of selling 
saves you the aler’s profits and charges for 
installation, 


Furnace 


with the patented “Down Draft System” is best 
for residences, schools, hotels, churches, etc. 
because it delivers plenty of heat wherever an 
whenever desired at a saving of 1-3 to 1-2 in fuel 
bills. Install the Jahant yourself. We send 
complete outfit, freight prepaid with special 
plone, detailed instructions _ 

ls for installation. Satisfact: gusrantess 
or money refunded. 


Write for free illustrated book. 
1600 te 54800 THE JAHANT HEATING CO. 


verth of Oke Rise” 168 Mill Street Akron, Ohio 


Save sto’ on Fuel Bills 


Suppose We. 
Give You 


—That’s practically what we do. $5 or $325 
or $30 or $40— different sums depending 
on which Kalamazoo stove you buy. You 
keep the dealer's profit. You get your 
stove direct from the Kalamazoo factory. 
It’s shipped the day your order comes. You 
try it for 30 days /-ee—and if you keep it 
you can still send it back any time within 
a year if you're dissatisfied with its work. 
We pay freight charges. 


Book ot of 400 Stoves 


Fora 


Postal 


Read facts 
about mak- 
ing. and 
ing stoves that you 
must know before buy- ~” 
ing. Our easy terms explained. 
Bank guarantee. Le 
ters from a few of the 
50,000 owners. 


Ask for Catalog 473 


KALAMAZOO 

STOVE Co. 
Manufacturers 
Mich. 

We make a full line of Stoves, 

Ranges, Gas Stoves and Fur- 

naces. We have three catalogs, 

Flease ask for the one you 

want, 


A Kalamazoo Gas | 
Direct to You’ 


As the result of an effort of the U. S. Bureau of 
Mines to bring together the men interested in the 
petroleum industry, the American Petroleum Society was 
organized recently in Pittsburgh, Pa. This society will 
concern itself with the study of all phases of natural 
gases and petroleum, including the origin, statistics, 
conservation, drilling methods, production, transporta- 
tion, storage, refining and specifications for refined 
products. 


Electri 

1900 Motor Washer Waite. 
on Free Trial to Readers of Popular Mechanics 
Reduce household expenses by using this great laundry 
outfit. Cuts cost of washing to 2 cents per week. Write 
for Free Book, giving full details, to 
1900 WASHER CO., 6094 Court St., Binghamton, N. Y. 

Address Canadian 1900 Washer Co., 355 Yonge St., Toronto 

if you live in Canada 
AGENT. AT LAST—A Safe 
Self-Heating Iron & 

The only KEROSENE ga 
(coal oil) iron in the world 
Nocompetition. Every woman wants 
a safe self-heating iron. Low 

riced; every home can afford it. 
perfectly enormous. Big 


profits. A winner for agents. Write quick 
tor terms while your territory is still open. 


Sample FREE to Workers ks 
THOMAS IRON CO., 648 Lane St. Dayton, o. 


Furniture On Credit 


Write for Mammoth Bargain 
Book picturing 4,918 articles 


SPIEGEL, MAY, STERN CO. 
1089 West 35th Street, Chicago 
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YOU .can have a Witte 

Engine of the size and 
style best suited to your 
needs, so it can earn its 
‘own cost while you pay 
for it. And that, too, 
for a price, that no 
one else will meet, @ 
for strictly high = SSS 
standard engines, of . 
proven merit. Ed. H. Witte 


See These New Prices! 


2H-P,$ 39.45 4H-P,$ 75.50 6H-P,$ 99.35 
een laggy 8 H-P, $149.90 11H-P, $218.90 20 H-P, $389.50 


naphtha, distillate Other sizes proportionally low. Easy payments on REGULAR PRICES. 
and gas. These are factory pri i 
P prices—straight from my factory to you. 

peter by eng ag That’s why the prices are so low. Furthermore you get my direct 
4, 6,8, 11,12, 15, 20,25, | 5-year guarantee. 60-day Free Trial Privilege—I make nothing but 
Sand 4011. ere engines and back my guarantee with $250,000.00 and over. 
onl Gaureie Galea, — I made my first engine 27 years ago with my own hands. Today I am 
a size and style for | the only man in the United States who makes his own engines in his own 
every —igae farm | debt-free factory, from his own designs, using his own machinery, and 
SnITE Ee ines are | Sling his whole output under his own name—direct from factory to user 
sold on any easy rea- | Only. The WITTE engine has set the standard for quality during the whole 
sonable terms at reg- American gasoline engine history. 

ular prices, if you do _One big advantage I have over other manufacturers is my own natural gas well 
not wish to pay cash. which furnishes me free power, heat and light. Besides, leer cash for all of my materials 
WITTE Engines are and supplies. These are reasons why I can and do keep WITTE quality at the top, and 
sold on full 60 days’ WITTE prices at the bottom. Only WITTE quality brings me 75% of my total orders 
freetrial underabind- from through my old customers. ° 
ing 5 year guaranty 
-,8 liberal as any | Get My Complete New Offer and 
WITTE pric 3 
wie yricesssve | Big Free Book of Engine Facts 
There is no need, now, to get along without an engine; or to pay 
double price for a good one; or to take chances on a poor one 
for any price. My New Book explains it all--how easy it is to 
start an engine, and keep it running; how little it costs, 

and how easy it is for any WITTE engine to earn its 
own cost, while it is being paid for. nd me your 
name and address, so I can send you the whole 


story by return mail. Do this today. Address LS WITTE IRON WORKS C0. 


WITTE IRON WORKS CO. 


no obligation on my part, I should 
1749 Oakland Ave. -) like to receive your latest Engine 


Book, and learn about your New, Liberal 
r 4 60-days Free Trial Selling Plan. 


Please Mention Popular Mechanics 
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“*The Masterpiece of the Largest Manufacturers 


of Two-Cycle Engines in the World’’ 


—non-cranking—simple— 


BEST FOR_ 


WATER SYSTEMS Largest Makers of T 


7 Every Bessemer Gaso-Kero engine is equipped with the 
famous Bessemer Universal Fuel Feeder, which is as superior 
i to the troublesome carburetor as electric light to tallow candle. | : 


‘TheWonderful Bessemer Gaso-Kero Engine 


This fuel feeder automatically feeds according to the load—there is no waste— 

there can be none—and this saving alone will pay for ~~ engine in a short time. 

? The Gaso-Kero is built Le the largest makers of two-c — € engines in the world, 
1as only 3 moving parts—an 

in any kind of weather. 2 to 350 H. P. Sold on 30 days free trial. 


BESSEMER GAS ENGINE co. 121 121 Lincoln Ave., GRi GROVECITY, PA. <4 


runs on any kind of fuel 


Save Your Eng ine Money 


Get the facts about the wonderful Union iS ngine, 2 to7 horse power. Get our 


AMAZING FREE OFFER 


at is throwing engine makers into panic. No notes, mortg: 
ust afree loan. Let theUnion do your work at our expense. Pumping, o.9,..3 
nding, runs cream separator, saw, hay press, ensilage cutter, dynamo, 
rills, wells, etc. Lowest priced and most py farm engine made. Abeo- 


UNION GAS ENGINE WORKS, Dept. 904, KANSAS CITY, MO. 


Don’t Buy an Engine 


until you investigate the famous TEMPLE Gasoline- 
Kerosene, slow s' heavy duty, all-purpose engines. 
Bulk and weight less than horizontal engines; cyl 


IHC Gasoline Engines 
Make and Save Most Money 


They are most simplest, most economical, mos: effi- 
gens, most durable and strongest, and they are adaptable to most 
of work. I HC Gasoline Engines are made in all styles, 1 
to yo power. Write today for the I H C catalogue, and 
read about the I H C engine that meets your needs best. 


Address, INTERNATIONAL HARVESTER COMPANY of — (Incorporated) 
16 Harvester Building Chicago U S 


HORSE POWER 


HERE is the most reliable 
5 H.P. Engine in America. 


The price is a world beater and 
can't be equaled by any dealer in the 
country. , $ under a 150 iron clad 

guar- 


nl antee, ~ 
50 satisfaction or money back. If you want an 
engine any size, 144 to 12% H.P. write me to- 


: day for Big 4-color Engine Catalog and Price 
List, lowest you ever heard of. Save you $20.00 to $100.00 sure. Do it now—today, 


OTTAWA MFG. CO., 946 King St., Ottawa, Kans, 


FOREIGN TRADE OF UNITED STATES AND 
GREAT BRITAIN—The United Kingdom leads all 
other nations in the value of both imports and exports, 
although the United States is a close second in the 
value of the exports, which are only about one-half_per 
cent less in value than those of the United Kingdom. 
In the foreign trade of the United Kingdom, that. with 
her colonies is included. If the trade of the United 
States included its outlying possessions Porto Rico 
and Hawaii, the United States would be the leading 
export nation of the world. 


built low, close to base, eliminating shock and vibration, 
increasing strength and ‘durability, and giving scientific- 
ally correct distribution of strain. Pay for Grommnaives 8 in 
fuel saving alone. Have won five Ist premiums for low 
operating cost, stability and steady power. Old reliable 
pioneer concern (manufacturers for 61 years) 
engines. Write today for catalog and particulars of 30-day trial offer. 


THE TEMPLE ENGINE & PUMP CO., 435 Meagher St., Chicago, lil. 


Get my prices—my | new offers—get them right 
away. If you're going to to buy an en zine J i i put $50 to $300 
in your ‘—you get them. 
3c bu 

0 Days’ Free Trial Satisfaction gu 


Gallow Pree. WILLIAM GALLOWAY co. 
965 Waterloo, lowa 


Please Mention Popular Mechanics 


ENGINES 
GASOLINE 
Air and water cooled, \{, }{ and 1 H. P. 
Unsurpassed for laboratury, experimental work and for 
operating washing machines and light machin- 
ery. Can be used for small individual electric 
light plants ; complete circulars for stamp. 
Also get our No. 12 toy and engine catalogue 
or No. 20 engine and general catalogue, 10 cts. 
each (coin preferred), refunded on first order. 
MECHANICS SUPPLY CO. 
G Monadnock Block, CHICAGO 


For Years Supreme 
in Their Ciass 
A true archetype of the gen- 
uine Diamond. Not manufac- 
tured stones, but mined Ly ail true 
to its minerals more penetrating a and beautiful than 
any devised by artificial methods. Baroda are 
an 
aed manner; have fire ens tas lasting qualities and can be bought for 
1-60 the cost of genuine diamonds. 
Ww hen you wear a Baroda Diamond you have thesat- 
gage mined stone and set 
Ring, 


Agents— Whe deduct 
percent from prices and are not satisfactory 
Teturn in five days for ex 


THE BARODA CO.., F5, Wo. Clark St., CHICAGO, ILL. 
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The Ellis “ ix” 


Don’t miss the last five words, 
“When used in Ellis Engines.” That’s 
the secret of the low cost. It isn’t the 
kerosene alone; it’s kerosene used in 
Ellis Engines. 

No engine will use kerosene successfully 
unless it was designed especially for that fuel. 
You can burn wood ina coal stove, but you can’t 
burn coal in a wood stove; and it is equally true 
that while you can use gasoline in a kerosene 
engine, you can’t use kerosene inagasoline engine. 


Other Strong Features 


Every Ellis Engine is equipped with our own 
exclusive patent throttle giving you three 
engines in one; force-feed lubricator positively 
oiling all working parts; double duty cooling 
tank (a great convenience in severe weather); 
ball-bearing governor adjustable while running, 
and guaranteeing uniform speed ; extended crank 
shaft suitable for any standard plain or clutch 
pulley; high-grade muffler; sight feed fuel 
supply; bearings die-cast of genuine Babbitt 
metal; bronze piston bushings, copper asbestos 
gaskets, and other special equipment. 


And remember too, that while the Ellis 
Engine is light in weight, it is strong enough to 


last a lifetime; starts without cranking; has no cams, push rods or springs to cause 
trouble or wear out; is of very simple construction; runs with less vibration; will run 
equally well in either direction and can be reversed while running. 


The larger sizes are equipped with Wico Igniter (better than any magneto), and device 


for injecting water with kerosene. 


Sent on Approval 


We are so confident our engines will more than 
satisfy any reasonable man, that we send them 
anywhere in America on 30 days’ approval with 
freight prepaid, and then the engine is backed 
by a binding and definite 10-year guarantee. 


Write today for big new catalog and opinions 
of satisfied users in all parts of the world. 


Ellis Engine Company 
Detroit, Mich. 


64 Mullett Street 


_ The big advantage of a successful kerosene engine 
lies in the fact that this fuel is not only much cheaper 
_ to buy per gallon, but it also contains one-sixth more 
power than gasoline; in other words it takes 7 gallons of gasoline to do 
as much work as 6 gallons of kerosene when used in El 
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42c Day 


Runs this 6 H. P. Engine on Kerosene 


sae This statement as to fuel cost is not a theory 
that we would like to realize, but is based on 
ty actual working conditions in our factory where ° 
ay Ellis Engines are used for our own power. Equally 
Pig ome results can be secured from other sizes, ranging 


lis Engines. 


Read What These Men Say 


“T run my engine on kerosene which costs only half 

as much as gasoline and gives more power. It is one 

of the best engines I ever saw ; so easy to operate.” 
W. M. Dixon, Landover, Md. 


“Can get more power from 12'%c worth of coal oil 

than from 30c worth of gasoline. The Ellis people are 

among the best with whom I have done business.” 
W. J. Wraith, Lucknow, Ontario 


“After it is warmed up it runs fine on either Distillate 
or Coal Oil, and will do more work on a gallon of 
gasoline than any engine I have ever seen.” 

E. F. Showers, Ferndale, Wash. 


“One turn of the fly wheel in the morning and it is off 
for the day. It is one of the most economical engines 
on the market.”” R.C. Maurer, Elizabethtown, N. J. 


“ Have given the Ellis Engine a thorough trial‘ pure 
kerosene. It is simple to manage and the power is 
more than I expected, and am very munch propees 
with it.” T. Scandrett, Mullett Point, New Zealand 


“ The engine has big power. Runs on common lamp 
oil satisfactorily. Everyone who sees it says, “I never 
saw the like.’”’ J. J. Friesen, Meade, Kans, 


“Even with kerosene at 22c a gallon, I am saving fully 


50% of the expense I was ws to when using my steam 
outfit.” Juan Long, M. D., Musquiz, Coah., Mexico 


Thousands of others could say the same 


The Ellis 2-cylinder “Twelve” 


AA 

= 


Sold Everywhere 
pe refinishing worn floors, scratched furniture, shabby woodwork and hardwood 


trim that has lost its lustrous finish. 


Our booklet will tell you how to do it. 


THE GLIDDEN VARNISH COMPANY CLEVELAND, O., and TORONTO, CAN, 


Makers of Glidden’s Green Label Varni: shes, White Enamels, Endurance 
(Mission) Wood Stains, Waterproof Flat Wall Finishes and Cement Coatings. 


A 


MOORE'S 


FOUNTAIN 
FOR CHRISTMAS 
IVE a Moore’s and you are satisfied 
that your gift is the best of its kind 
and will be used daily with con- 
stantly increasing pleasure. You may buy 
a more expensive present, but none that 
will be valued more than a Moore’s Non- 
leakable fountain pen. 
There’s a Moore to suit every hand. 
For sale by dealers everywhere. 
Every part of every Moore’s is uncondition- 
ally guaranteed. 
American Fountain Pen Co., Manufacturers 


168 Devonshire Street . . Boston, Mass. 


EQUIPMENT for BUSINESS 


wat would you think ifa man handed you a piece of brown paper 
with his name written on it. as his business card ? You'd be rather 
Every card you pay Jor ts 
avatlable for the use 
for which it és 
intended. 


non-plussed, wouldn’t you? At 
least you would have a serious 
doubt as to his desirability as a 
business connection. In other 
words, his equipment for business 
does have an effect on you. You 
do judge him by his equip. 
ment,— and every man is 
judging you in the same 
way. Just remember that! 
Just as a card is an advance 
over a piece of brown paper 
with written name, so the 
Patent 
Form Card is an advance 
over the printed, loose card. You need this peerless card in your business 
equipment—and you need it because it is the best and cheapest. Che: 
because every card can be used—none to throw away because they 


i ooth edge. 1 be surprise pleas: 
The JOHN B. WIGGINS COMPANY, 62-64 East Adams Street, Chicago 
Die Embossers Plate Printers 


LARGE WATERWHEEL BUILT IN SWITZER. 
LAND—<An engineering firm of Zurich, Switzerland, 
has under way the largest Pelton waterwheel ever built. 
It is for Rio de Janeiro, Brazil, and will develop 19,000 
hp. The head is 920 ft. and the speed 375 revolutions 

er minute. This firm has installed Pelton wheels in 

taly to operate under a head of 3,280 feet. 


Hello Boys! bisa 


It’s fun to read my new 24 page | pal wae 
of pictures of toys easy to make quickly with 
the Mysto Erector, the Toy that resembles structural 
steel. Has 20% more parts than any similar bay SS _ 
alone can build big towers, bridges, cars to go by littl: 
electric motor, etc. My real oF 
square steel girders look like She 
the big bridges and steel build- 


ings. It’s great fun. Toy E (o oR l 
Pp. 


dealers sell it; $1.00 and ui 

Write me now The Toy That Resembles Structural Stee! 
Sor my book giv- 
ing your toy 
dealer’s name. 


A. C. GILBERT, Pres. 
THE MYSTO MFG. CO. 
53 Foote Street NEW HAVSN, CONN. 


CAN BE BUILT FOR 900 
This and many others in my new ‘ow book, 
Building Plans for Modern Homes, will 
save you hundreds of dollars. One of @ 
the most complete and comprehensive 
books of plans ever coped by any =< 

architect. Fifth edition just off the press. 

One hundred and fifty floor plans and FREDERICK H. GOWING 
photographs of bungalows, etc., costing ARCHITECT 


from $250 up; gives sizes and sz to 
build. Sent postpaid for $ oo 18 Tremont St., BOSTON, MASS. 


fi its at ex- 

Guaranteed 
h and d to 

Used Pianos b condition in every way. 
Examples Schaefer U: ht $140 Hallet & Davis . $190 
Decker Bros t 138 Chickering Upright 175 U pright 


We ship anywhere to reliable le on ney poy Write 
Today "gor. Com lete List. Prices, and Terms ond peautiful 
trated Mus Herald FREE, and catalogue heow Kimball Pia 


W.W. KIMBALL COMPANY, 1299 ball Hall, Chicag i 


Danda Leather Key-Purse 


By ith Pocke 

25c By Mel for Pen-Knife 40c 
It’s convenient, prevents keys from rust- 
ing, saves the clothing and is a neat case 
for the pocket. Made of strong leather 
embossed in gold letters 0 

Write for illustrated Catalog Bands 
leather goods and novelties. 

Live-wire AGENTS Make Big Sales. 


DANDA P. S. MFG. CO., 82 JOHN ST., NEW YORK 
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Training Makes Men Equal 


Every Man Can Succeed 
In Some Line of Work 


Success is not a prize to be won by a favored few—it is a divine right that every 
man should enjoy. And gaining success is simply a matter of training those 
talents that every normal man possesses—but that so few know how to use. 


The successful men of today almost invariably started at the bottom. But they 
trained their brains—they developed their natural ability. The unsuccessful men 
plugged away at whatever they happened to find, entirely unaware of the talents 
they possessed that might have enabled them to succeed in some line of work. 


You have natural ability for some line of work. 
Examine yourself. Find out what work you like 
best—where your natural ability lies—and then 
train yourself along that line. 


For twenty-two years the International Corre- 
spondence Schools have been training men for better 
jobs by helping them to develop their natural ability. 
They can do the same for you right in your own home 
during your spare time, 


Just mark and mail the attached coupon and the 
I.C.S. will lay the proof before you without obliga- 
ting you in the least. They will show you how 
they can train you for a successful career in the line 
of work you like best. 


Mark the Coupon NOW 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 872-V, Scranton, Pa. 


Please explain, without further obligation on my part, how 
I can quality for alarger salary and advancement to the 
position, trade,or profession before which I have marked X. 


Electrical Engineering 
Electric Lighting 
Electric Railways 


Mechanical Engineer 
Mechanica! Dre ftsman 
R. R. Construct.on 
Concrete Construction 


ireman 
Engineer 
Telephone Expert 
Surveyor 
Civil Engineer 
Automobile Running 


j_Agriculture 


Contracting and Build'g 
Dref 


General Illustrating 
Chemist 


Name_ 
St. and No.__ 


City 


Present Occupation___ 


SOS 


Please Mention Popular Mechanics 
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cured through me. The demand for good ideas 


Protected by Owen Patents 


is greater than ever before. Send for my free books and read the 
letters from the greatest manufacturers in this country. Read their 
requests for Owen Patents and see for yourself what ideas they want. 
You can help supply the unceasing demand for good inventions. 


My clients are provided with free manufac- 
turing facilities,and I aid them in many ways, 
without charge, to sell their patents. Appli- 
cations filed through me advertised free. 


You will get a strong patent or I will get no 
compensation. Your interests are my interests. 


FREE! 


A-simple request will bring you the following three 
finest patent books published absolutely free—you will 
incur no obligation by writing me. 

“SUCCESSFUL PATENTS”—a new 72 page guide 
book; tells how to proceed to be successful; describes 
my advantageous business methods. 

“STEPPING STONES ”— gives lists of over 200 in- 
ventions wanted; gives forecasts by Edison and many 
other authorities; tells the plain truth about prizes of 
millions of dollars for inventions. 

“PATENT PROMOTION ”— tells you how to pro- 
mote your invention; why some inventors fail; the value 
of your rights, etc. 


Write for these books today—NOW! Advice costs seated 


VERY HIGHEST REFERENCES ’ 
Columbia National Bank, Louden Machinery Co., S P E I A L * 
Washington, D. C. Fairfield, Iowa. Send ketch of 
American Loktile Co., Antholene Mfg. Co., 2 me a sketch or model of your in- 
Alexandria, Va. Hutchinson, Kans. vention and I will make a search of the U. S. 
National Metal TileCo., | Whitehead Hosiery Mills, Patent Office Records FREE OF CHARGE 
a me Burlington, N. C. and report to you concerning patentability, 
National Supp! ° ki Mfg. Co., i ili % 
And an immense number of others whose letters Your work will receive my PERSONAL attention 
are printed in my booklets. —but my fees are no higher than others. 


RICHARD B. OWEN WASHINGTON, D. C. 


Inventors submitting their inventions to me are prot gible manner until their applications are filed. 
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Trade Marks and 
r Fee Returned 
Special Offer—Free Search Office Records 


Send us a model or sketch and description of your invention, and we will make a 
Free Search of the Patent Office Records to ascertain if it is patentable. If we report 
the invention patentable, we will guarantee to obtain a patent or return our fee, 
and furnish a certificate of patentability backed by a bonded contract to that effect. 


This Certificate of Patentability will protect the inventor and serve as proof 
of the invention until the case can be filed in the U.S. Patent Office. 


Obtaining Assistance for Inventors fr 
Our certificate is of great assistance to inventors 
who require financial aid to obtain patents. 
Our Four Books Mailed Free 
to any address. Send for these books—the finest 
publications ever issued for free distribution. 
How to Obtain a Patent 


Our illustrated eighty-page Guide Book is a book of 
reference for inventors, and contains 100 mechanical 
movements illustrated and described. 


Fortunes in Patents 
Tells how to invent for profit, and gives history of 
successful inventions. 
What to Invent 


Contains a valuable LIST OF INVENTIONS 

ANTED and suggestions concerning profitable 

fields of invention; also information regarding prizes 
offered for inventions, among which is 


Prize of One Million Dollars 
offered for one invention, and $10,000 for others. 
Patents That Pay 


Contains letters from our clients who have built up 
— enterprises founded upon patents procured 
y us; also endorsements from prominent inventors, 
manufacturers, Senators,Congressmen,Governors,etc. 
We Advertise Our Clients’ 
Inventions Free 

In a list of Sunday newspapers with two million 
circulation, in manufacturers’ journals and in the 
World’s Progress. Sample Copy Free. We save you 
time and money in securing patents. After the patent 
is granted we assist you TO SELL YOUR PATENT. 

Foreign Patents 

WE HAVE DIRECT AGENCIES IN ALL THE Pah i“ 
PRINCIPAL FOREIGN COUNTRIES and secure 
FOREIGN PATENTS in the shortest possible TIME VICTOR BUILDING 


and at the LOWEST COST. Write for our Illustrated Our new $150,000 building opposite U. S. Patent Office 
Guide Book on Foreign Patents,sent free to any address. SPECIALLY ERECTED by us for OUR own use 


WANTED NEW IDEAS 


Send for LIST OF PATENT BUYERS who consult us | patente. 

tains requests from MANUFACTURERS, MAIL ORDER HOUSES an ROMOTERS 
for patents secured by us, and suggestions as to New Ideas they wish to purchase. 
We invite manufacturers and promoters to address our Sales partment regard- 
ing the purchase or leasing of a number of meritorious patents secured by us. 


REFERENCE 
Second National Bank, Washington, D. C. R. Dun & Co., W ~~ D.C. 
Union Savings Bank, Washington, D. C. Smethport dink Co. Smethport, 
Chamber of Commerce, Washington, D. C. The Melvin Gauge and Signal Co., Scranton, Pa. 
Pitner Gasoline Lighting Co., Chicago, III. M. Winter Lumber Co., Sheboygan, Wis. 


National Savings and Trust Co., Washington, D. C. 


VICTOR J. EVANS & CO., Patent Attorneys 


NEW YORK OFFICES: 132 Nassau St. PHILADELPHIA OFFICES: 1429 Chestnut St. 


Main Offices: 724-726 9th St., N. W.. WASHINGTON, D. C. 
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— There is a Constant Demand 
2/ for Good Inventions 


Thousands of the biggest money-making inventions 
have been the “little” things that have made people 
wonder why they were never thought of before. 


INVENT” 


and 
“HOW OBTAIN PATENT” 
These Books Sent Free 


If you have an invention send us a sketch, photograph or model of it. We 
will give you a report as to its patentability absolutely free. If you have no 
invention send for our book, “What to Invent.” It contains hundreds of 
valuable suggestions. We are recognized authorities on patent matters and 
. have helped hundreds to find a ready and profitable market for their ideas. 
oa We can prove it. If you wish to sell your patent we will advertise it in manu- 


facturers’ journals at our expense. 

ped Don’t Wait—Find Out NOW! 

aa Your idea will never do you any good if some one else patents it ahead 
bee of you. Act quick! Let the other fellow say “he thought of it a long time 
a ago.” You reap the profit. Let the others wish they had. 


Advice Free— All Matters Confidential 


We have secured patents for thousands of inventors and have many 
letters proving the value of our services. Write us. Send rough 
drawing or model of your invention for our opinion. We will guard it 
carefully and report quickly. You are under no obligations to proceed 
further. Our plan is simply a square deal to all. Our books, “What to 
Invent” and “ How to Obtain a Patent” are the best publications written 
for the man who has an idea to patent, or who is of an inventive turn of mind. They 
show just how to proceed with your idea and tell of hundreds of things to invent. We 
—_ send these books free. The sooner you write for them the sooner you will 

now all about patents and the many different lines in which new inventions or 
improvements may be made. 


If you have an invention send us a sketch of it for report and ask for the books at the same time. 


CHANDLEE & CHANDLEE, 945 F Street, Washington, D. C. 


REGISTERED ATTORNEYS (Combined with H. Ellis Chandlee & Co.) 


ores 


AC 
| 
\ 
\\ 
\ \ = 
\ 
WS 
\ \ 
FI 
w 
don 
side 
field 
shall 
— 


123 


POPULAR MECHANICS ADVERTISING SECTION 
THAT PROTECT and PAY 


PA E Send for FREE 96-page book. 


Advice free. Terms reasonable. Highest references. Best results. 
Send sketch or model for FREE examination and opinion. 


Recommended Patent Lawyer in the Bankers’ Register and special list of selected lawyers. 
Also in Martindale’s Law Directory, Sharp and Alleman’s Directory of Lawyers, The 
Gast-Paul Directory of Lawyers, and Kime’s International Law Directory. 


ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 
A large list of strong recommendations furnished free 


[WATSON E. COLEMAN, Patent Lawyer, 622! F Stoll. W.,Washington, D.C. | C. 


C. L. PARKER A Constant Water Supply 
Sctacse Lamrete For all purposes is easily secured by installing a 
wasnineton. RI FE R A M 
Patents, Trade Marks, Copyrights, Patent Litigation ; : is | Used 
Handbook for Inventors, “* Protecting, Exploiting Operates by running water ; cost is low. 


and Selling Inventions” sent free upon request. either with Open or Pneumatic Tank. 
SIMPLE, DURABLE, ECONOMICAL, EFFICIENT 


M h fall f f 50 
LEARN HOW A PATENT MAY || | pump water to.a height 3to 25 times the fall, it 
BE MADE VALUABLE —>» you havea flow of 3 or more. gallons per min- 


ute from a spring, artesian well, brook or river. 
Send for This What You Should Know 


you haven’ conditions, we can supply 
the best gasolene-engine pumping system. 
F REE BOOK wom noe = ® Write for our free Catalogue and information. 
which tells you ( How To Sell Your Patent ‘ 


Copies of nearest Patents and report in every ense without charge | Rasa _ RIFE ENGINE COMPANY 
H.L. WOODWARD, Sth & 6 Sts., Washington,D.C. i 2131 Trinity Bldg., New York City 


OIL FROM SEAWEED—In a lecture to the Lon- 
don Society of Arts, Prof. Vivian B. Lewes con- 


sidered possible sources of supply when such great oil DO YOU HAVE KNIVES To GR 
fields as those of Pennsylvania and the Baku district TO POLISH, SMALL TOOLS TQ 
shall languish, says the Newark News. Coal, from WASHING MACHINES OR WRINGER 


LET THE RED DE 
PATENTS Mase. 


Attached to any water faucet will develop up to 3 Horse 
° Power according to size of pipe and water pressure. Only 
by clients. Patent Book —“‘What and How to Invent perfect small motor made. Improved bucket 
— Proof of Fortunes in Patents”— FREE. wheel construction. 
E. E. VROOMAN, Pat. Atty., 871 F St, WASHINGTON, D. C. 
essure ; 1H. as on 60 lbs. pressure, 2 in. pipe, 
Weep price $5, cash with order. 


No. 1492 — 4 in. Motor for grinding, polishing, 
LEIMAN BROS. ROTARY fans, sewing machines ; for Doctors, Dentists, 
oa POSITIVE HIGH PRESSURE owers Druggists, with. emery butting 


silver polish and pulley, $3. 
ad Vacuum Pumps | 


No. 1493—4 In, Motor and pulley 
SO, with 
for use with all coal, gas or Onty 


only $2.50, 
oil burning appliances and for 


VACUUM CLEANING | | 


to 3°8 cubic feet capacity 
10 Ibs. pressure —1 to 20 inches "wesaeae Any Machinery, Toct or work 
Race dealer will supply one of these machines —see your nearest dealer. 


——— LEIMAN BROS., 62 John St., NEW YORK—— 


pressure and size of supply 
=, pipe. Active Agents wanted 
Ca ree. 


DIVINE WATER MOTOR co 


P.” UTICA, N. 


PATENT POIN TE for patent: 


1. Is my invention perfected or complete ? What will it cost to demonstrate the 
2. Is it new and patentable? If so, what utility of and demand for my invention ? 
will a patent cost ? 7. Who are likely to be interested in the 
| 3. Does it infringe any patent ? manufacture and sale of such inventions ? 
4. Is there a demand for such an invention? 8. Where can I get reliable information and 
5. Can a demand be created at reasonable advice on the above points ? 
expense ? 


We will be glad to demonstrate to your satisfaction BENJAMIN AN. D BA SSE TT 


that we can render the service required to fully post . 
gen the chose Patent Attorneys and Mechanical Experts 


Provident Savings Bank Bldg., WASHINGTON, D. C. 


| 
\ 
} 
po 
_ YOUR « 
VIL WORK 
‘ 
@ | 
—— --- | 


DY NA MO 


BAAN S. chase of motors, dynamos, etc. 
will supply you with rebuilt machines on 


time or for cash, or will buy any ee ey 
Machinery that you have outgrown. We pi 
as full and complete a guaranty on machines a 
new goods. 
We give Fey service of the 
intelligent, reliable sort, to customers in a 
WE DON’T DEAL IN NOVELTIES OR TOYS 


” THE F. BISSELL CO., 226 Huron St., TOLEDO, OHIO 


rebuild as we do on C-— 4 
Ask us about repair wor! 


how to make big savings in the * ag 


for You in Our New Ballet 


All Electrical Machinery, Both New 
and Used, GUARANTEED ABSOLUTELY 


Our free Bulletin No. 23 will show you 


arts of the country. 


is of course the most essential 
requisite of a lathe for Garage 
work, as well as for Automobile 
and general repair work. We 
have it in our lathes, but we 
have kept the price very low. 


We would be glad of an opportunity of 
convincing you that we offer both 
high quality and low price in the 
Sebastian Lathe. Our catalog free. 


The Sebastian Lathe Co. 


107 Culvert Street CINCINNATI, OHIO 


JARVIS POWER PUMP 


An absolute necessity for country and suburban homes. 
Furnishes an endless supply of water from any ordinary 
well and does away with hand-pumping. Can be operated 
by electric motor or gasoline engine. ince starte , needs 
no further attention except oiling occasionally. T he cost 
of operation is a mere trifle. Easily and quickly installed 
by anyone. We supply everythin neces- 
sary—pipe fittings, fixtures, etc. nd 
today for catalog No. 20, which is a 
valuable guide on water supply 
systems, 
DEALERS—Write for our 
interesting proposition. 


Jarvis Engine & 
Machine Works 
Lansing, Mich. 


Please Mention Popular Mechanics 


LATHES 


9 to 13-inch Swing 
List price $75 and up according 
co size. When ready to buysend 
for Lathe Catalog and prices. 


W.F. & John Barnes Co. 


100 Ruby Street, ROCKFORD, ILL. 


South Bend Lathes 


9 to 18" Swing 
Foot Power, Steam Power 
lectric Motor Drive 
Straight or Gap Bed 
Write for Catalog and Price 
SOUTH BEND MACHINE TOOL CO. 
423 Madison St., South Bend, Ind. 


which much oil could be obtained, is itself liable to ex- 
haustion. It is predicted that the time will come when 
wood will be grown for solid, liquid and gaseous fuels, 
but there is another possible’ source of much oil that 
has not yet attracted commercial attention. Seaweed, 
from _ a ton of which C. Stanford has distilled nearly 
7 gal. of oil, promises a rich yield when suitable means 
of extraction are found. 


MECHANICAL 
SUPPLIES AND MATERIAL 
of all kinds. 


EXPERIMENTAL AND 
LIGHT MACHINE WORK 


132 MILK ar BOSTON 
Trust... SAVINGS BANK 
The enormous, rapid development of Wyoming makes it safe for us to 


pay 6per cent--the highest savings bank interest rate--because 
gal interest rate in Wyoming is 8 to 12 per cent. Ours’ ent 


MODEL 


SDD 10* FOR 26 


be content with 3 to 4 per cent when we will pay you 6 per cent? 
Write today for booklet al also how to get miniature bank FREE, 


Pioneer Trust & Savings Bank, 12 Pioneer Bidg., Basin, Wyo. 


INVENTOR Our Brain Belongs 
to You. Our Ideas 

Are Free of Charge. 
@ All we want in return is to build your model, 
special machinery, dies, tools and jigs to 
manufacture sheet metal goods, etc. We 
are expert mechanics, over thirty years ex- 
perience and have one of the best equipped 
The in the country. . for Booklet No. 
Cc free. work 


confidential. 
A. NACKE & SON 
236-242 S. 9th St., —_— Pa. 


BRASS GEARS] 


Cut by an entirely new process. The mo 
accurate made and at prices that cannot be 
equalled by others. Every gear has a hub, 
center painted ebony black, edges turned true, 
highest grade red brass, and much heavier 

others. We carry the largest stock 
the world and ours aad listed is always 
shipped on date of orde: 

“SEND FOR CIRCU LARS 


CHICAGO STOCK GEAR WORKS 


Active Powers of Inventive Genius | 


16 S. Fifth Av. Chicago 
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Superior 
Machinery 
A modern line of woodworking 
machinery for Furniture Factories 
—Piano Factories— Box Factories 
—Cabinet Shops— Pattern Shops— 
Carpenter Shops— Wagon Shops— 
Repair Shops—Contractors— 
Manual Training Schools, 
etc. If interested write for 
our catalogue and net prices. 


Largest manufacturers 
of woodworking machinery 
in Chicago. 

Jones Superior Machine Co. 


1266 W. North Ave., CHICAGO 


Jones Machine Moulded 


PULLEYS 
and GEARS 


Clutches,Sprockets 
Shafting ana Hangers 


r THE LARGEST LINE OF 
Power Transmitting Appliances 


IN THE COUNTRY 
SEND FOR GENERAL CATALOGUE A18 


W. A. JONES FOUNDRY & MACHINE CO. 
1400 North Ave. Cc 


The Speedy Stitcher is the 


latest and best of i 
anything ever 
offered for $1.00. 


Agents make over 200% profits. 
Send at once for catalog and terms. 


AUTOMATIC AWL CO., 26 Gardner Terrace, WORCESTER, MASS. 


THE MASTER SLIDE RULE, 


the only RULE IN THE WORLD wher 


mts of doors and 
windows, etc., can be taken rap pe aly one 


- Also upertc or to any other 
rule for outside measureme: nts of wa etc., as it can be extended 
and closed instantly. wey NICS, BUILDE ND ARCH ITECTS, TRY ONE 
TODAY! DON'T WAIT. hardware dealer 

On receipt of 15 eS 
to you prepaid. Large profits to age 
DAHL MFG. CO. 


or 
r lineal Epes a4, 5. 6 or 8 foot rule will be sent 
lars. 


Write for circulars and parti 


culars. 
51-A East G2nd St. NEW YORK CITY 


combined solder flux 
** Just put it on the spot and heat’’ 


Mends kitchenware instantly. A hundred uses in house, 
shop and laboratory. Paste and hollow stick forms. 
TINOL Alcohol Torch and can of TINOL Paste, $1. 


HESS & SON, Dept. F, Watkins Bldg., Phila., Pa. 


SO EASY "FING 


CRESCENT 
MACHINERY 
gives you more quality for the money 
than you can get in any other line. 
Send y for catalog of band 
saws, jointers, saw tables, planers, 
swing saws, shapers, disk-grinders, 
borers, planers and matchers, variety 
wood workers, Universal wood workers. 


THE CRESCENT MACHINE CO. 
93 Columbia St. LEETONIA, OHIO 


Christmas is growing every year. A 

present that will-last a long time and 
serve as a continual reminder of the giver 
should be selected. 


If you haven’t made up your mind just what 
to give the men in your family, step in your 
hardware store some day and look over their 
line of “STANLEY TOOLS.” 


T'c custom of giving useful presents for 


TRS Se 


How would a little pocket Ivory Rule do? 
Handy for lots of purposes. STANLEY Ivory 
Rules are made from especially well seasoned 
ivory and have German silver trimmings. 
Each Rule enclosed in a neat leather case. A 
very attractive and useful present. 


A handsome nickel plated Bit Brace would 
please any lover of tools. A STANLEY Con- 
cealed Ratchet Bit Brace comes first, but you 
will find other STANLEY Braces, while not 
costing quite as much as the Concealed 
Ratchet type, are high grade tools in every 
respect. 


A STANLEY nickel plated metallic Level 
wouldn’t be a bad idea. Several kinds and 
sizes to choose from. Ask to see Nos. 31, 34, 
36, 37 or 391%. 


And Planes—always acceptable to the man 
who likes carpentry work. 


Every STANLEY TOOL is 
guaranteed by the makers. 


STANLEY Rue & Levet Co. 
New Saritain, Conn. U.S.A. 
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Are Youa 
Toolmaker? 


If so, step into a hardware store in 
your locality and ask to see this 
set of small B. & S. straight edges. 


They are a new addition to the B. &S. line and just what you 
are looking for. With them you can test many surfaces that 
are impossible to get at with long straight edges. The set 
comprises six lengths 14", *4", 1", 1144", 1144" and 2". 

If your hardware dealer does not have these new straight edges, 
write for our Tool Catalog No. 25. It is mailed free, on request. 


BROWN & SHARPE MFG. CO. 
PROVIDENCE, R. I., U.S. A. 


Aeritrer ident. 


Kirs. of Mechanics’ High Grade Tool Cases 
818 Germantown Strest, DAYTON, OHIO 


SHEEP THAT LIVE WITHOUT WATER—Sheep 
on the Nebo national forest, Utah, go four and a half 
months without water except for such moisture as they 
get from the dew and the juices of forage plants. 

: Grazing sheep on a range entirely destitute of water 
is a recent innovation due to the increasing demand for 
forage and the efforts of the forest officers to find a place 
on the forest ranges for all the stock that can safely be 
admitted. The area on the Nebo which has now proved 
usable by sheep is high and rocky, a portion of it being 


NEW ADDING MACHINE: SUBTRACTS, MULTIPLIES and DIVIDES 
CHRISTMAS GIFT: For Husband, Daughter, Son or Sweetheart 


There seems to be a misunderstanding about what the Slide Rule will accomplish, many think it an instrument, the use of which is 
appliable only to Engineers and Technical men. So frequently have I heard this remark that I have completely re-written and enlarged 
my instruction book, The Slide Rule Simplified, which shows the actual setting of the rule by 90 full size engravings, 52 


SLIDE << 


pages 7x10, each illustration and example is 
explained and “written so you can understand 


SEE THaT 
: 


RULE 


.” In fact any person who has never seen a 
Slide Rule,and not a technical person,could not 


quently come up for solution by the Banker 
roker, Auditor, Inventory Man, Cost 
Estimator, Printer, Paper Mfr., Con- 


dents, Bookkeeper, Lumber, Land, 
Marine, and other merchants too 


numerous to mention. 


This Slide Rule will multiply, divide, add and subtract, solve proportion, extract the square and cube roots, find the decimal 


equivalent of vulgar fractions or “vice versa,’ calculate interest, 


vercentage. Also the mensuration of superticies. and the rule of 


three. For Engineers, Electricians, Draftsmen, Superintendents, Master Mechanics, etc., the rule is indispensable in their work. It is 


one of the most valuable instruments ever offered to mankind. 


For Electricians it is a complete wire table in itself. 


The Richardson Direct Reading Slide Rule is specially designed for those who wish to learn its use, its operation being 
very simple. You simply place the key to the problem wanted in the peymote, she key is printed in red on slide (see 


cut) and answer is given direct: such as the Horse Power of Engines, Pumps, 


oilers, Belts, Water Falls ; size of duct 


for ventilating; radiation and size grate, and steam main ; change gear and pulley problems; areas, circumference and 
diameter of circles. This Rule is my 1914 type now onthe market for the first time. Made in two sizes, coat and vest 


pocket 10"%x1%x\ and 54x1%x'«. 10" has 


possessed by no other slide rule. No wood in their construction, € ) 
divided plates in two colors, and washable, secured by an improved locking device 


corrodible Monel Metal framing. Blackened to ease the ey: 


ine, Log, and Tangent scales, and the Addition and Subtraction feature 


scales white celluloid, from 
n an absolutely non- 


yes. 
Price of 10" Rule, ordinary case, $2.80. Postage paid. Adding and Subtracting features, 50c extra. Full leather case, 
extra. 5" rule and full leather case, $2.50. 10% dummy rule, bristol board scales, with Adding and Subtracting 


features, $1.00. If ordered now the book, The Slide Rule Si 


ied, goes FREE with each rule. 


GEO. W. RICHARDSON (Ex-Chiet Electrician, U.S. Navy) 4218 24th Place, Chicago, U.S.A. 
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You need one of the many styles snown In Our 
o ——S free catalogue. They are the best built and 
— on most practical on the market and it’s the up- 
’ | ° to-date way to keep tools in good condition 
and orderly arranged. We ship direct to 
you and guarantee complete satisfaction. 
| 
| 
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Tools That 
Every Man Needs 


Every man likes to work with tools, whether he earns 
his living with them or not. Many of our tools are useful, 
not only to the skilled mechanic, but to the man who works about 
his home on conveniences, or his own inventions. Take for instance work 
on furniture and fine wood work — the 


STARRETT SCRAPER 


will put a smooth, satiny finish on any kind of wood. Ball 
and socket handle connections permit work in corners and 
narrow places. The blades are sharpened on four sides 
giving eight cutting edges. Slip-on handle permits instant 
change from edge to edge and gives perfect protection. 
Send for big, new free catalog No. 20 A. P., describing the 
other Starrett tools for various purposes. 
Our tools are sold at all good hardware stores. 


THE L. S. STARRETT CoO. 


World’s Greatest Toolmakers 
ATHOL, MASS. 


Portable Cases||| IRWIN AUGER BIT 


FOR TOOL MAKERS Only solid stem center bit made in all styles and 
sizes for every user. Never stops or swerves 
ests benss trimmings. best of ma: in hardest or softest wood. Sold under our 

ial, i ish, low prices, 
gurmect Ak tor|| | Money Back Guarantee 
booklet of cases built for service. s 
The Pilliod Endorsed by Master Craftsmen. At your dealer’s or write us. 
py. mber Co. IRWIN AUGER BIT CO., Station L 12, Wilmington, Ohio 


Duplicate Keys for all Pin Tumbler 


) | (YASOLINE SOLDERING IRON BLOW TORCH 


for Machinists, Building Superintendents, IT’S SIMPLICITY 
Fiectriclana, Garages, Anvone can take a perfect COMPOUNDED 
We mate base and Address Dept. 1. EMMELMANK BROS. MFG. CO., INDIANAPOLIS, IND., U.S.A. 


a e 
minutes. Can you beat it? Every machine uncon- 
ditionally $8 money refunded if not 

i 


00 net. Send us P, O. 


COMPANY. New Street,NEWYORK | It’s a portable machine-shop 


It drills, taps, sharpens tools, 


BG Grobet Swiss Fae, | and grinds valves. Weight 11 


Ibs., capacity 34" in steel. Gives 
and other high-class Tools a clear view of drill point. Per- 
fected balance and control. 
Attaches to any lamp socket (A.C.or D.C.). 


TEMCO 


MODEL B—PORTABLE 


is ready at a moment's notice 


Z are shown in ““THE TOOL- 
ee MONGER” — it’s 465 pages, 
and will be mailed on receipt of 8 cents in stamps. 


MONTGOMERY & CO., 


Kindly 


for emergency jobs in any — 
part of the shop. Get one for log and Trial 
yourself or your workmen Offer Plan. 
for a Ten-Day Trial at 
our expense and risk. 
Clip this cou nm now ccc 
to get our Free 
Fepair shop in. waves many tripe to town, Mom Trial Plan. 
out of order. Original and only aw! with diamond point f 
needle to protect the thread. BIG MONEY FOR AGE! 


C. A. MYERS CO., 6339 L 3 Ave., 
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HE mechanic or ama- 
teur you want to please 
at Christmas will be 
f enthusiastic when you give him this 

“YANKEE” Ratchet 
; . Hand Drill No. 1530 


The most useful tool of its 


] kind. Measures only 10% in., 
j weighs 114 pounds, but a man 
E. can do more work, in tight 
q corners, and do it in less time 
4 with this ingenious “Yankee” 
E than with any other drill he can get 
This “Yankee” Ratchet 
Hand Drill has 

| 
ADJUSTMENTS 
; ’ The little Ratchet Shift 
~ sets the drill for different 
z working conditions :—, 
q jet notch— Plain Drill. 

> \ 3 Ratchet, 

= 


Right-hand Ratchet. 
4th notch — Double Ratchet 
in which movement of the 
crank, whether 
forward or_ back, 
causes the drill to 
cut continuously, 
abigadvantage 
when working in 
cramped places. 
5th notch — Gears 
¢ lock. The handle 
is detachable, con- 
taining magazine 
for drill points, 
Purchase drill 
; ints as needed. 
he 3-jaw chuck 
has capacity of 
3/16 inch. 
| It’s mote with the 
same accuracy, 
care and skill as 
are all “*Yankee’’ 
‘ools, 


“Yankee” 
{ Ratchet 
Hand Drill 
No. 1530 


$2.80 


Your dealer can supply you. 


Site 
in the Garage’ 


‘or the motorist 


North Bros. Mfg. Co., Philadelphia 


Please Mention Popular Mechanice 


The developments of your ingenuity may 
be greatly strengthened by the adoption of 


Williams’ Superior 
Drop-forgings 


Get catalogue of dependable tools—see pages 
119 to 134— and learn some of the story. 


J. H. WILLIAMS & CO. 


47 Richards St. 40 So. Clinton St. 
BROOKLYN, N. Y. CITY CHICAGO, ILL, 


AGENTS — $5.00 ADAY 
» ENDETS 


ends all leaks in graniteware, hot water bags, cookin utensils, etc. No 

— near. cement or rivet. Fit any surface. ‘Sample box, 10c. Complete 

izes, 25c. Wonderful op ortunity for live ents. rite 

COLLETTE MFG. x 404, AMSTERDAM, WN. Y. 

above the timber line, and it tas neither springs nor 

streams of. sufficient size or accessibility to be used for 

stock-watering purposes. The grazing season lasts from 

June 15 to October 31, and during this period of four 
and a half months the animals do not get a drink. 


Rich «6 Hat — 


guest Silk Lined. abso- 
ie $7 value. We give it 
Absolutely FREE to OUR AG ENTS 


that we yequire is that you show our samples and take a 
lor sur special made-to-measure clothe: pay h ighest cash 
choice of 


and givo extra presents besides. Your c 
as Suit Cases, Pipes, Watches, Sporting Good: 
Write for elegant FREE outfit oda. ete 
PENCER MEAD CO. 674, HICAGO 


MAKE YOUR OWN SPRINGS 


~ With the “Model Spring Winder” 


#2 amazing and wonderfully efficient 
worker that quickly turns out per- 


4 fect compression or tension 
“OY springs any size from % inch to 
Lt tn 12 feet long. Uses wire from 


No. 26 to 3-16inch thick. Makes 


4 all varieties from 1-6 to 1% inches in 
diameter. Indispensable to every factory, 
|shop, garage, repair shop and mechanic. 
with thumb screw to any bench or 
table. Saves time, worry and expense. Works 
accurately without waste of wire. Strong 


machine of rite for descriptive 
circular, etc. 

Make to $100 a week file inven- 

Everybody owning any kind with a 


tion. 
spring on it, buys at sight. No competition. 
GET PARTICULARS. DON’T HESITATE. 


NATIONAL MFG. & SALES CO., 399 Huron St., TOLEDO, OHIO | 
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Be practical in your giving this Christ- 
mas—give “‘him’’ something that will 

be of constant usefulness—a Keen 
Kutter Tool Cabinet, Safety Razor or 
a Pocket Knife. 


KEEN KUTTER 


quality tools and cutlery have a nation-wide reputation for 
service and satisfaction. Every guaranteed or 
money back from your dealer. 
“‘The Recollection of Quality Remains | If not at your 
Long After the Price is Forgotten.” dealer's, 

Mark Registered. —E. C. SIMMONS. 
SIMMONS HARDWARE CO.., Inc. 

St. Louis, New York, Philadel- 

phia, 


nneapolis, 
Sioux City, Wichita 


NGS) 


COMIC RESULT OF VEHICLE COLLISION IN 

| A droll motoring occurred You ought fo have one of our 
in London. A street car collided with a van near Ken- - YAMDOR” am 
nington. In addition to a large quantity of stat-onery, Insured AM. Hammers 
the van also carried a cask of liquid glue. Not only was ¥ - 
the van capsized, but the glue, released, flowed freely Go = 


‘ over the pavement. Three street-car conductors and a 
policeman who endeavored to raise the van were cov- 
ered with glue. The liberated papers found their sticky i 


clothes convenient resting places, and the men’s strug- — YNDOR- Hammers are drop forged 
| from Vanadium Steel, tempered in oil and are 


Attached to every hammer is a numbered 


It will cut anything up to 18 gauge. Made guarantee certificate, insuring lifetime service. : 
of Crucible Steel. Just the tool for a A—7 VANDOR ~ewill bite and draw a headless nail that 
NY, If your dealer cannot supply Send us $1 and your dealer's name. We'll ship the 
yousend your order direct tous. postpaid by return mail. Please state whether wanted for light or heavy work. 


defies the claw of an ordinary hammer. 
Christmas Present Sent by Parcel Post Anywhere _ - 
BARTLETT MANUFACTURING CO. VAN DOREN MFG. CO., Dept. 109, CHICAGO HEIGHTS, ILL. 

40 Charpisin Street DETROIT, MICHIGAN Reference Ist Nat. Bank, Cuicaco 


WHEN YOU BUY 25 Years Ago, My Son, 
Measuring I began using 


OFHIN ||| Star Hack Saw Blades 


a new plete cope the 

market, I gave it a fair trial, but always 

We as Cee came back toa “Star” because I could 

ACCURACY= DURABILITY never find a blade that equalled it in uniformity. 
— EFFICIENT SERVICE 


That's been my experience — and it's why I always recommend Star 
Send for catalogue and sample 


Blades. You will find the ‘‘Star,’* 14 teeth per inch, the most reliable 

all-around hack saw blade you can lay your hands on. For 1-16” 
piece of steel tape with 
Readings. 


tubing or less, use Star Blade, 24 teeth to the inch 
THE [UFKIN fpuLe 60. 
L 


is quickly adjusted, and will hold blades 6, 7, 8, 9, 10, 11 and 12” long. 
MILLERS FALLS COMPANY 
28 Warren St. NEW YORK 
Write for catalog 


Star Hack Saw Frame No. 10 
SAGINAW, MICH. 
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As necessary as a saw ora 
hammer in your tool kit 


Carborundum 
Sharpening Stones 


Quick, clean-cutting stores, 
that bring the edge to the tool 
with just a few strokes. 

And they cut the edge on 
the tool—They don’t mere- 
ly rub it on. 

Every stone positively uniform 
in grit and hardness, holds its 
shape, shows long life. 

The round Carborundum 
Combination Bench Stones for 
general tool sharpening, the 
beveled edge slips for touching 
up gouges, carving bits, etc.— 
the extra hard extra fine Car- 
borundum stones for that finer 
edge for your finer tools. 


EVERY STONE IS GUARANTEED 
Ask your hardware dealer 


The 
Carborundum 
Company 

Niagara Falls, N. 


REPAIRING 


in your own home shop down in the basement is 
profitable as well as enjoyable. Everyone likes to 

tinker.” You will do lots of work that now require 
the expense of a 2 mechanic. 


A GRAND RAPIDS 


HOME BENCH 


will give the proper working surface and enable you 


to do your work as it 
and satisfactorily. 
This bench is built from Hard Maple with top having 
the double tongue and groove joint construction. It is just 
the right size for home use, being 56 inches long, 32 inches 
high, and 20 inches wide, with or without tool cupboard. 
Built and guaranteed by the largest manu- 
facturers of Benches in the country. 

Write for our new folder “‘Home Benches.” It gives 
complete information of this and other benches for Gavin 
net—Pattern—Carving and Metal Working shops. Sent 
free postpaid. 


GRAND RAPIDS HAND SCREW CO. 
1620 Front Ave. GRAND RAPIDS, MICH. 


should be done—conveniently 


les to free kept a crowd roaring with 
aughter. To cap all, a County Council official 
walked up to ty particulars of the accident; he 
obtained the information he wanted, but when he ‘tried 
to move away he could not. He had stood in the glue, 
and the soles of his boots were firmly affixed to the 
wooden paving. Two conductors, regardless of their 
own discomfort, rushed to the rescue, and by dint of 
great tugging, the official was released, but part of his 
shoe leather refused to leave. the pavement. 


Cash With Order 


Money back if you don’t 
like it. One man scrapes 
more floor than 3 by hand. 


MONARCH MFG. CO. 
5012 Shepard Bidg., Grand Rapids, Mich. 


Rapid Floor Scraper $9.G00 


Please Mention Popular Mechanica 


es. “Ohio” Edge Tools 


4s are made from specially selected tool 
Sarl 4 ie steel, by careful and skillful workmen. 


They are tempered by the 
most improved process and 
a sold with a money back 
REGISTERED guarantee. 


Insist on “Ohio” Tools 
when buying Planes, 
Chi . Drawing Knives, 
Auger Bits, Screw Drivers, 
etc. 


CATALOGUE FREE 


OHIO TOOL CO. 
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Why didnt I get wise sooner? 


Almost every man says that—or thinks it—when he “‘ 


Signal Flannel Shirts. 


discovers’’ 


After wearing Signals a fellow realizes what a lot of comfort, good sense and 
**money’s worth’ he has been losing out on all these years by accepting the first 


shirt offered him instead of asking for Signals. 


Signal 


UNION MADE 


shirt—don’t know Signal Flannel Shirts. 


FLANNEL 
Coatshirts 


pay 100 cents worth of satisfaction on every dollar invested in them— | 
and money certainly is invested when it goes into a Signal Shirt. ~ hl 

A good many men who know Signal Service Shirts—our $1 Coat- 
But they ought to, because 


Signal Flannel Shirts are even better—better in guality. Not better 


made, that would be impossible. 
of union experts. 


All Signal garments are the work 


Signal Flannel Shirts can be had in a big variety of attractive patterns—all fabrics quality-tested. 
They are cut coat style, have extra button at bottom of breast plait for perfect fit, 3- inch overlap 


to skirts in front, extra long sleeves and body, extra wide arm-holes that will never bind, 
Each shirt has satin lined military collarand = 
‘0 


yoke, full cuffs that can’t gap at the side. 


“shur-fit”” 


watch and handkerchief pocket (exclusive—see cut.) Prices $2—$2.50—$3—$3 


| Send for Sample Swatches 


If your dealer hasn’t Signal Flannel Shirts, tell us his 
name and your preference in color, pattern and price, and 


we will mail you free, without any obligation, sample swatches. 


Hilker-Wiechers Mfg. Co.,1256 Mound Av., Racinc, Wis. 


Manufacturers of Famous Signal Brand Service Clothing 


ABUNDANCE OF RAILROAD LEGISLATION— 
In 42 states where legislatures were in session this year 
1,595 bills relating to railway operation were intro- 


duced, and 230 were enacted into law. 
Press Your Trousers over night at scrors ~rree 
home 
Send for 
booklet 
and prices. 
Use it sixty days. Money 
returned if not 
Perfect Pants Presser Co. 
225 South 5th Ave., Maywood, ill 
Those afflicted with bow legs should wear the 
“Perfect Leg Form” and overcome this deformity. 
Trousers hang perfectly straight. Made of the 
highest grade aluminum. Light, sanitary, durable 
and inexpensive. Easy put on and are adjustable 
to anf size. Highly recommended by tailors. Send 
for our booklet showing photos of men wearing our 
improved forms and as they appear without them. 
*THE PERFECT’’ SALES CO, 
Dept. S, 1d No. Mayfield AUSTIN, CHICAGO, 


BUILD YOUR OWN 
IDEAL 


CYCLECAR . 
For $300 


One or two passenger 

Practical, economical, simple in design, 10-H. P. twin motor, 
two speed and reverse transmission, Complete plans showing 
how to build the ID CYCLE . consisting of large work- 
ing blue prints, giving all necessary details and dimensions, 
plain my instructions, specifications, pictures and lists of 
parts. 2.00, or send stamp for circular. 


THE IDEA SHOP, Dept. I, BUFFALO, N. Y. 


Pipe-Threading 


for every 


The twenty-year- 
famous line of 


includes a particular hand, belt, 

or motor tool for every use. 
Take No. 104'% for instance. It gives you a 
range of 8 sizes from %" to 2". Has self- 
locking dies and guides, as well as 
the famous “Bulldog Grip” requir- 
ing no loose bushings. Does not 
demand resetting after each cut. 
Free Booklet “ The Bulldog Tale’’ 
describes it in detail. 


THE OSTER MFG. CO. 
2100 E. 61st St, CLEVELAND, OHIO 


Please Mention Populur Mechanics 


| 
| | 
OSTER Bulldog Tools 
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“A Wonderful Dovelaper of of 
Latent Ability— 


MECCANO 


The romance of the sky-scraper and the 
great bridge glows in every boy’s soul. He 
who today builds toy towers, derricks and 
Ferris Wheels with his MECC ANO—learn- 
ing the magic of beams and girders, bolts 
and plates—may tomorrow build the giant 
structures of his dreams. 


Get that boy you are interested in 
a set of MECCANO 


See its brass and nickeled-steel toy building material at your 
toy or sporting-goods dealer. Or, if he hasn't the book of de- 
signs to show you the wonderful things a boy can build with 
MECCANQO, write us to send catalogue and full information of 
** the best thing ever invented for a boy.”’ 


Be sure the name MECCANO is on box 
THE EMBOSSING COMPANY 
15 Church Albany, N. Y, 


Christmas 
Suggestions 
From Quality 


Furniture Co. No. 
Gifts that last a lifetime—what Oak, 
better choice can you make ? price. 
We offer an unlimited selection 


from Grand Rapids,the world’s 
best furniture market — at a 
big saving in dollars and cents. 
Buy direct from the Quality factory 
at wholesale factory prices. Order 
one of the articles illustrated or send 
for our handsome Beautiful and very com- 
Arts and Crafts 
Furniture Catalog—Free 
All furniture is shipped at price. 
our risk for your approval. 
Return it if not fully satisfied 
—we'll pay all charges. 


Write today for this Arts and 
Crafts Catalog — save your time 


your 
Quality 
1319 Quality Bldg. finish. Top 44x30 inches. 


GRAND RAPIDS, MICH. 


STATUS OF AMERICA’S SHIPBUILDING IN. 
DUSTRY—The decline in shipbuilding during the five- 
year period between 1904 and 1909 is clearly brought 
out by the latest census report, according to which 
there was a decrease for all classes of vessels of five 
tons and over, with the exception of motorboats, which 
formed a small part of the total number reported. The 
decline in the iron and steel tranch of the industry is 
no doubt due to the decrease in government work done 
in private shipyards. The increase in the number of 
small boats constructed is perhaps the most note- 


“Satisfaction or money back” 
Be sure “Shirley President”’ ison buckles 
The C. A. Edgarton Mfg. Co., Shirley, Mass, A 


IF IT ISN’T 


AN EASTMAN 


IT ISN’T A KODAK 


OVER 65 YEARS’ 
EXPERIENCE 


TRADE MARKS 
DESIGNS 
COPYRIGHTS, 


Anyone sending a sketch and description may quickly 
ascertain our opinion free whether an invention is probabl 
patentable. Communications strictly confidential. HAND! DBOOK 
on Patents sent free. Oldest agency for securing patents. 

Patents taken ghrough Munn & Co. receive special notice, 
without charge, in the 


Scientific American, 


A handsomelyillustrated weekly. Largest circulation of any scientific 
journal, Terms, $3a year ; four months, $1. Sold by all newsdealers. 


MUNN & CO. 359 Broadway NEW YORK 


Washington Office, 625 F St., Washington, D. O. 


| 
| that Teach 35 \ 
| 
| Shirley 
President = 
pair for every suit’’ MF 
| 
5 Lift, Boxes 12 "different | 


Books Will Reduce 
Your Building Expense 


A big 224-page Catalog of Millwork and 

Building Material containing cuts and net 

prices of 8,000 money « saving bargains. 
of Mode 


A handsome Plan Boo! rn Houses, 


bungalows, summer homes, bagns and ready- 


built garages, showing 60 splendid exterior 
views with floor plans, priced from $80 to 
SS Don’t pay dealers’ prices—we sell 
i . factory to user. You can save money. 
STORM WINDOWS <-STORM DOORS 
Save their cost in coal bills. Makes 
home comfortable in winter. 
Everything in lumber, flooring, roofing, doors, 
windows, Iding rehvork, bu.lding paper, 
lawn and home furn'shings, hardware, paints, 
plumbing, heating, fancy h: floors, metal 
ceilings, ete., all at wholesale prices. 
Don’t build, repair or remodel without 
ali safe delivery, satisfaction or 
rite today for Catalog 
No. 103and if you intend a new home, 
also get Pian No, 113, Both are 


ree. 


HICAGO MILLwoRK SuPPLY 


AMERICA’S GREATEST SASH AND DOOR HOUSE 


A BRAND NEW 
LIGHTER 


battery, no wires, non-explosive; 
does away with matches. Lights your 

ipe, cigar, cigarette, gas jet, etc. 
Renter thing for the end of your chain. 
Tremendous seller. Write quick for 
wholesale terms and prices. 


P. Brandt Lighter Co., 


Write Moving Picture Plays 
$10 ro $100 Each 


ONSTANT DEMAND. Devote all or spare time. 
Past experience or literary ability not required. 
No Correspondence School. Details Free. 

Atlas Publishing Co., 704 Atlas Bank Bidg., Cincinnati, 0. 


AGENTS WANTED 


Cash paid weekly to home and traveling salesmen, Easy money- 
makers; permanent, regular income. Exclusive right to sell 
famous Stark Delicious and Stark trade-mark trees. Big free 
outfit—wonderful New Color Display Book—shows every variety 
fruit actual color, full size. Irresistible, convincing—closes sales 
atsight. Free trees pay expenses. Salesmen’s orders biggest 
since our beginning, 1816. Write quick for contract and location, 


STARK BROS. N. & 0. CO., R. R. 37, LOUISIANA, MO. 


Amazing Profits 
Mushrooms 


Anybody can add §8 to $40 per week 
to their income, in spare time, entire 
year growing mushrooms in cellars, 
sheds, barns, boxes, etc. I tell you 
where to sell, at highest prices. 

Free Illustrated Instruction Booklet 


HIRAM BARTON 
Desk 2, 329 W. 48th St., New York 


co health, abundant 


for YOU 


Power from 
within! Strength 
that is more than 

mere muscular 
strength—the 
strength of perfect 


nerve force—now within 
your own reach through Vibration! Nine 
people out of every ten are only half alive! 
Are you? Listen— 


The Exhilarating Vigor of 


Life-Strength-Youth 


may be returned to you through Vibration. For 
Vibration is Life itself. It will chase away the 
years like magic. _Every nerve, every fibre in 
your whole body will fairly tingle with the force 
of your own awakened power! Stagnation 
simply cannot exist. You are made over new 
from head to foot. Your blood is sent humming 
along through every vein, artery and tiny 

- capillary. All the poisonous 
matters in your system are 
washed away. Every organ is put 
in ‘ect working order. Your 
self-confidence — your self-respect 
are increased a hundred fold. 
Yes, Vibration will do all this, 
and more, much more. And it is 
within your reach. You can 
enjoy its wonder-working powers 
right at home, right in the pri- 
vacy of your own room. You 
can give yourself the same treat- 
ments which you would receive 
in the offices of the world’s most 
famous specialists — all without 
extra charge. 


Special Offer for 
The White Cross a 
Electric Vibrator Limited Time 


For a short time only we are 
is the result of years of work and experi- making a remarkable Special 
ment. It is absolutely perfect. If you Introductory Offer on the White 
have your house wired for electricity, Cross Electric Vilrator— amaz- 
you can connect it up as easily as an ing discounts—actual rock-bot- 
electric lamp; if not, it will run per- tom prices direct if you act 
fectly on its own batteries. at once. 


FREE BOOK. Sign the coupon and mail it to 
us today. Get our splendid 

big FREE book telling you all about the marvels of 

Vibration. Read what scien- ¥ SEND FOR ; 


tists say THIS 

yourself on what it wi BOOK 
Lindstrom- 

do for you. arn all ‘Smith 


about the White Cross 
Electric Vibrator and @ S. Wabash Ave. 
Dept. 1199 


our limited offer. You f/ 
are under no obligations Chi Dlinots 
at all—all you need to do cago, 


Without any obligations 
on my part, please send 
me, free and prepaid, your 
free book on Vibration, full 
, 4 particulars of the White Cross 
Vibrator and your Special 60-Day 

O er. 


is to send the coupon today 
—you can send a postal card 
or a letter, but the coupon will 
do just as well. 


Lindstrom-Smith Co. 


1100S. WabashAve. 
Dept. 1199 
CHICAGO, ILL. 


We also manufacture 
electric irons, elec- 
tric hair driers, 


electric stoves. My Electrical Dealer's name is 
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TS—AMAZING INVENTION 


Will Increase Your Income! 


YOUR CHANCE 


make enough to pay 


antee: ‘‘If not satisfacteor poner ed. 
THE BLACKSTONE WATER-POWER VACUUM MASSAGE MACHINE 


that is sold on 


for the home. Easy to operate, no cost. ‘e a lifetime 


Price within reach of all. Demonstration convinces the most abort ical person. Men 


sed and recommended by professional and masseurs. 
SALESMEN, GENERAL AGENTS, WA [(D AT ONCE, Wide 
market. New field. 
necessary. me sale will make ten —users tell 
work of electric machines costi 5. 4 war 
makeitamarvelousseller.IF YOU DOUBT SOUROWN ABILITY 
at this business, get a sample outfit and solicit orders. If you are not satisfied that you can 
you to continue in the business, return the sample and your mone 

willberefunded by next mail. Test yourself cannot lose. 
FREE BOOK Write today for particulars and we wil y 

**The Power and the Love of Beauty and Health.’’ Act now. 


THE BLACKSTONE MANUFACTURING CO., 816 Meredith Bldg, TOLEDO, OHIO 


Large profit. Machine sells itself. No experience 
their friends. Nothing like it. Does the 
$20, $35 and up to 87 Tice and positive utility 
tomake money 


send you FREX& our big book, 


The Truth About 
Mushrooms 


Big, Quick Profits. Small Capital 
Now Is Best Time. 


Biggest, quickest, surest and easiest money-maker is 


growing mushrooms. Bigger money is being made in 


mushrooms now than ever before, by those who are today 
putting in practice the great revolutionary improvement 
in mushroom culture explained in our new book, “ The 
Truth About Mushrooms.” Open your eyes to an oppor- 
tunity you never realized. No matter what your occupa- 
tion or location, you can now 


Add $10 to $70 a Week to Your Income 


without interference with present work. Small capital te start. Men and 
women can easily do it. Now is time to start. This great book explains 
everything from A to Z, and things which even many mushroom growers 
never knew before. first-hand information from the greatest practical 
authority. Start in the world’s best-paying business now. Grow in 
cellars, sheds, boxes, etc., or increase your profits many fold if you are 
already a grower. Send for the tree book today sure. 


Bureau of Mushroom Industry, Dept. 87, 1342 N. Clark St., Chicago, Ill. 


Yes, positively permanently banished 
In 48 to 72 Hours almost before you know it.. Pleasant, 
easy to take. Results quick, sure, lasting. Nocraving for tobacco 
in any form after: first dese. Not a substitute. Liarmless, no 
poisonous habit forming drugs. Satisfactory results guaranteed 
in every case or money refunded. Tobacco Redeemer is the only 
absolutely scientific and thoroughly dependable tobacco remed 
ever discovered. Write for free booklet and positive proof. 


NEWELL PHARMACAL CO., Dept. 25, ST. LOUIS, MO. 


Glassy Den Pictures 


EXQUISITE STUDIES IN BEWITCHING POSES 
Every one a genuine phate from living models 
on double-weigut stock. 3 swell cabinets, 25c; 6 
for 50c, with fine 6;x8 ¢ photo FREE with order 
for 6. Our Dollar : 6 cabinets, two 64x 
844, and over 50 smal! photos, all for $1.00. 10c 
extra for sealed postage. Monsy back if not as represented. 


“ING CO., 2603 P. M., ANDOVER, OHIO 


Motorboats of more than five tons 
er cent in press tonnage from 1904 to 
r of small power boats of less than 


worthy fact. 

increased 189.9 
1909. The num r f 
five tons launched by private establishments was 8,577 
in 1909, as against 1,687 in_ 1899, an increase for the 


decade of 408.4 per cent. Practically all the boats of 
this tonnage are fitted with internal-combustion engines. 


ERICKSON LEG Does not chafe, overheat 


or draw end of stump. 
SEND For CATALOG 
Arms, Braces, Wheel Chairs, Stockings. 
SOLD ON EASY TERMS 


E. H. ERICKSON ARTIFICIAL LIMB CO., Largest Limb 
17 Wash. Av.N., MINNEAPOLIS, MINN. Factory in World. 


MAKE BIG INCOME 


Men and Women can do this all the year 
at home growing mushrooms in cellars, 
stables, sheds, boxes, etc. rop sells for 
$.50 to $1.00 a Ib. $20.00 a week easily 
made. Great demand, markets waiting. 
Start Now. Write for big 32 page Free 
Illustrated Booklet and learn how te do it. 


NAT'L SPAWN CO., Dept. 12, BOSTON, MASS. 


Deafness 


’ Perfect hearing is now being restored in 
, every condition of deafness or defective 
hearing from causes such as 
Relaxed or Sunken Drums, Roar- 
ing or Hissing Sounds, Perforated, 
Partially Destroyed Drums, etc. 


Wilson Common-Sense Ear Drums 


Wireless Phones for the Ears”— 
— no medicine but effectively replace what is lacking or 
defective in the natural drums. They are simple devices, 
which the wearer easily fits into the ears where they are 
invisible. Soft,.safe and comfortable to wear at all times. 
.Write today for our 168 page FREE book on DEAFNESS, 
giving you full particulars and plenty of testimonials. 
WILSON EAR DRUM CO., Incorporated 
252 Inter-Southern Buliding LOUISVILLE, KY. 


When our VACUUM CAP is used 
afew minutes daily. We accept 
no pay until you have tried the 
Cap 60 days and are satisfied. 
The Vacuum Cap is an appliance 
that draws the blood to the Hair 
ts and starts a new healthy 
crop of hair. It stops Dandruff, 
\ stops the hair from falling out. 
Bought by Doctors and men who 
know that it is the only reasonable HAIR GROWER known to 
science. No Drugs Used. Write for application blank, testi- 
monials, and booklet on “HAIR,” sent sealed in plain 
envelope, FREE. 


THE MODERN VACUUM CAP CO. 
A. 559 BARCLAY, DENVER, COLO. 
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S Get Your Canadian Home @} 
Fromthe Canadian Pacific 


Big Pay 
For You 


Home- 
Maker 


E. will make you a long-time loan — you will 
have 20 years to pay for the land and repay 
the loan— you can move on the land at once 
—and your Canadian farm will make you independent, 


20 Years to Pay 


Rich Canadian land for from $11 to $00 pee acre. You 
pay only one-twentieth down—balance in 19 equa! annual 
payments. Long before your final payment comes due 
your farm will have paid for itself over and over. This 
advertisement is directed only to farmers or to men who 
will occupy and improve the lan 


We Lend You $2000 for Improvements 


The $2,000 loan is used only for erecting your buildings, 
fencing, sinking well and ayy! You are given twenty 
years in which to fully repay this loan. You pay only the 
banking interest of 6 per cent. 


Advance of Live Stock on Loan Basis 


The Company, in case of approved land purchaser who is 
in a position and has the knowledge to take care of his 
stock, will advance cattle, sheep and hogs up to the value 
of $1,000 on a loan basis, so as to enable the settler to get 
started from the first on the right basis of mixed farming. 
If you do not want to wait until = can complete your 
own buildings and cultivate your farm, select one of our 
Ready-Made farms — developed by O. P. R. Agricultural 
Experts—with buildings complete, land cultivated and in 
crop, and pay for it in 20 years. We give the valuable 

i of great d tration farms — free. 


This Great Offer Based on Good Land 


Finest land on earth for grain growing. cattle, hog, 
sheep and horse raising, dairying, poultry, vegetables and 
— mixed farming, irrigated lands for intensive 
‘arming — non -irrigat lands with ample rainfall for 
mixed and grain farming. These lands are on or near 
established lines of railway, near established towns. 

Ask for our handsome illustrated books on Manitoba, 
Saskatchewan and Alberta — mention the one you wish. 
Also maps with full information /ree. Write today. 


G. E. THORNTON, Colonization Agent 


Canadian Pacific Railway 
Colonization Department 112 W. Adams St., Chicago 


Electricity Plumbing 
Bricklaying 
Mechanical Drawing 
Moving Picture Operating 


We Teach You | 
In a Short Time —At Small Expense! 


_ For years we have trained men to become experts 
in Bricklaying, 
Mechanical Drawing and Moving Picture 
Operating. These trades pay $6.00 a day right here 
in Chicago and $5.00 to $8.00 a day EVERYWHERE. 
The demand for skilled men far exceeds the supply. 
Our students are always in demand the minute thar 
graduate. We give our students the actual practical I, 
work to do right at School— no attention paid to } 
needless theory. Our employment bureau secures 
ee paying jobs for students FREE OF CHARGE. 
ur School is the 
Oldest, Largest and Best Equipped by 
Trade School in America a) 
You can enter any time. Open all the year round— 
day and night classes. Tuition VERY LOW at this ; 
time — easy payments if desired. We will help you ’ 
earn your way through School. Our instructors are 


FOR SALE—Town lots in all growing towns— Ask : all experts in thei . : 
for information concerning Industrial and ‘ = n their respective lines of work. 
Business openings in all towns. Tools and Materials 


Guarantee 


We guarantee that F 

your Course of in- 


AGENTS—200% PROFIT | To those who enroll now we 


when you have com- will furnish all the tools and 


Foot Scraper and Cleaner— pleted Course in materials wood taking cor a 
our ool you w Jourses tL. TREE. 
Needed on pot gl porch - outside cone, be an expert in the | Write at once for full particu- é 
Seng “ight now is the time to sell it—A trade you select. larsof this offer and FREE catalog. ; 
| er tor le . A. Jonnson so in 
1% days. W. W. Harpster, Pa., made Send Coup on TODAY 7 | 
$27.45 in 4 evenings, spare time work. Don't delay! Send the couponor ° Free Coupon 
Write quick for terms of free sample. A postal will de, port cape toe full ‘a 
thool catalo; . COOKE, Di 
THOMAS CO., 3048 West St., DAYTON, OHIO aunt te Bree cna” f 
sme wz ‘or this infor- . 9199, 51 E. Mlinois St. 
Easily mation. Send immediate} 
$15.00 to $35.00 Per Day Made while you think of it. Chicago, Illinois 
Taking photographs with our ONE MINUTE # DearSir: Please send me FREE .- 
TINTYPE and POSTCARD CAMERAS. Pictures L.L. COOKE, Director =f AND PREPAID full particulars of : 

j made direct without use of negatives. Toned, Coyne National your Offer together with your School 4 
fixed and developed in one solution. No experi- Trade Schools 2 “*#log. | assume no obligations. “a 
ence or dark room pecessary. Cameras Dept. 9199 ; 
$10.00 up to $35.00 each. Complete photos S1E. St. 
cost le to 2c each, sell for 10c, 15¢ and 25c each. Chi om 

Send for Free Catalogue and Price List today. 
NEW YORK FERROTYPE CO. 168 Delancey St., New York City, Dept. lit the busiest elty 
Branch 1113 $. Halsted Street, Chicago, III. in the world 


. 4 520 
The 4 NG \ $800 
i — following 
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We Start You 


Motion Picture 


Business 


With Our Assistance and 
Small Capital you can begin at 


nd share in 
the ever-increasing profits of the GREAT- 


EST OF ALL INDUSTRIES — 


Motion Picture Business 


Any man or woman can succeed in their home 
town, or as a traveling exhibitor. The business is 
still in its infancy—the possibilities unlimited. 


$35 to $50 and More Daily Profit 


We manufacture and furnish everything—Machine, 
Film , Lighting, etc.—and teach you the business. 
No experience necessary. Many good locations are 
just waiting for the right exhibitor to come. 


We’ ve Helped Make Hundreds Rich—Why Not YOU? 


This is unquestionably the greatest money -mak- 


ins opportunity you will everhave. A tal card or letter 
is all ic costs to get full particulars. WRITE TODAY! 


ATLAS MOVING PICTURE COMPANY 


Room 203, 508 S. Dearborn St., Chicago 


Get Full Information by Return Mail 


The AutoStrop Safety Razor 
Guarantees 500 Shaves 
Ask Your Dealer About It 


This Big Book Of 
REF 
WCOLENS 


Of course you are going to 
one or | this 
— but w a to 
for merely ready-made 
garments when you can get 4 classy 


BLUE SERGE SUIT pe $] 5 


Y the greatest value ever offered ina high- 
grade blue serge suit, tailored to your in- 
dividual measure, up to the minute in style, 
guaranteed perfect fitting, for only $15. 
Tailoring and Materials Guaranteed 
We guarantee to please you absolutely or you 
don't pay usone cent. We want your business and to get it 
we are going to putin the first suit you order of us,aregular 


SATIN LINING FREE 


Send today for our handsome big book of ‘blue and black’’ 
woolen samples and new fall styles, all FREE. Get our 
big special offers which can’t be duplicated, as we are 
the only exclusive “‘blue and black"’ tailors in America. 


We will save you BIG MONEY 


J want want 

work YOU 
$30 a week to start, steady work all year and a 
chance to work up to local manager at $3,000 a year 
You need no experience or training. My agents were farmers, me. 
chanics, clerks, doctors, merchants, school teachers, laborers, railroad 
men, barbers, teamsters, and some were just out of school. I make the 
swellest line of Soaps, Perfumes and Toilet Articles you ever saw, 


Will you take this job? 


My goods sell at half ordinary retail 

~ and they are well known, 
ve customers in every town, and 
my sales are growing bigger every 
day. I’ve simply got to have more 
agents to supply my customers. [ 
need a hundred new agents right 
away and this is YOUR chance to 
4 make big money quick. 


Don’t lay this offer aside. Just take a pen or pencil NOW and on 
a postal or in a letter simply write, **I am looking for steady 
employment as agent. Please mail full particulars.” Address 
E. M. DAVIS, Pres., E. M. DAVIS SOAP CO. 
Dept. 014, Davis Block, Chicago, Ill. 


ECONOMIC VALUE OF INDUSTRIAL-ACCI- 
DENT PREVENTION—The gratifying result of sys- 
tematic accident-prevention devices was brought out in 
the recent government inquiry of a large manufacturing 
corporation. In 1911 and 1912, this corporation spent 
$1,363,367 on safety devices, and since 1906 the fatal 
accidents among employes have been reduced 40 per 
cent, which, in this case, means that the safety devices 
have saved the lives of about 8,000 men—a remarkably 
good return on the investment. 


AGENTS WANTED 


To sell our guaranteed Automatic RazorStropper, 
Safety Razor, and novelty Sewing Companion. 
Complete information free ; or send $2.00 for line 
of samples. Writetoday. Make from $50 to $100 a week. 


THE UNIVERSAL MFG. CO., FREMONT, O. 


Your Picture in a Postal Card 
IN ONE MINUTE 

The pictures are developed, toned and finished 
in a single developing solution. No experience is 
necessary. Price of machines $7.50 and $15.00— 
circulars describing our machines sent free. We 
are also headquarters for supplies for all minute 
picture machines. 
AMERICAN MINUTE PHOTO COMPANY 
Desk E 695, 2214 Ogden Ave., Chicago, Ulinois 
The largest manufacturers and distributers of minute 

picture machines and supplies in the world, 


BERNARD, HEWITT & CO., Tailors, 


Only $36.0 


if YOU OWN 


announcements of new slid 

POST CARD MAGIC LANTERN reflects image of 

object. Prices, $2.75, $12.50, $25.00, $60.00, express paid. 
BROWN & EARLE, 918 Chestnut St., 

WILLIAMS, = Inc., : 


LANTER 
With our improved famous ALCO RADIANT LIGHT. 


<« This new 1912 Model has many improvements and double brilliancy. Write for illus- 
trated circular of ies ang aun of ail styles and lights at bottom prices. 


ERN we should have your name to mailto you our regular 
es and lecture sets. 75,000 tern Slides to rent. 


postcard or any other picture or 


Philadelphia, Pa., Lantern Dept. 20 
Optical, Scientific, Photo Lantern Slide Supplies 
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SEND FOR 
CHRISTMAS 
CATALOG 


Diamonds # Watches 
2009 Cr 


his handsome 100-pageillustrated Cat- 
alog is we full of suggestions for Christmas 
for Allthe | pe: 


Send It to You on ee 
If satisfactory, send us one-fifth of es 
chase priceas rst payment, balance divided 


The Loftis “Perfection” Diamond Ring is ‘ 
our at special, It stands alone as the m most 


e equal amounts. pable month 
= tend ‘or Catalog. “4 


CATALOG 


‘LOFTIS BROS. & CO., ras Watches, etc. 


Dept. 100 to 108 State St., CHICAGO, ILL. 
1858) IN PITTSBURGH: ST. LOUIS: OMAHA. 


ect Diamond Ring ever produced. Only the 


Bnest quality pure white diamonds, perfcct 

id and | in cut and full of fi 

idk lid gold 6- 

ring, 
jon soli prong ring, 


— Sent in volver 


brilliancy, are used. 
in our famous Lo! 


f deli and 
Vionth 


THE 
(55 Years of Succesa) IDEAL CHRISTMAS GIFT 


$513 Clear Profit First 51 Days 
aeome an Investment of $175 


is the re- 
sult of 
operating one 
American Box 
Ball Alley. Four 
others took in $8,540 first 
16 months. Many pay for 
themselves first month. Go 
into this business yourself. You 
can start with $75. No gambling device, but most practical 
and popular bowling game in existence. Splendid for high- 
class amusement an physica exercise. Liberal patronage 
by good people everywhere. Many sales to churches, schools, 
homes. Quickly installed — easily portable. No helpers 
required—really automatic—small expense—receipts nearly 
all profit. We sell only one person in each locality. 
Get this monopoly now. Easy payments. Catalog free. 


AMERICAN BOX BALL COMPANY, 126 Van Buren St., Indianapolis, Ind. 


Your Own Cards, 

Circulars, Book, Newspaper. Press $5. Larger $18. 

Rotary $60. Saves money. Print for others. All 

4 oe rules sent. Write factory for Press catalog, 

TY aE, Cards, Paper, Outfits, Samples printing. 
THE PRESS CO., Meriden, Conn. 


earning $4 daily at home in 
spare time, silvering mirrors; no 
capital; send for free instruc ‘tive 
booklet. giving plansofo ration. 
6. F. REDMOND, Dept. 306-A, BOSTON, MASS. 


Be Your Own Boss 


Do as many others have—Oper- 
ate a Kingery Peanut Roaster 
and Corn Popper. Over 30 
styles. Liberalterms, excellent profits. 
Kingery’s book of possibilities and 
No. 41 catalog tell you all about it. 
KINGERY MFG. CO., Pearl, east of Broadway, Cincinnati, Ohio 


AGENTS $6 a Day 


Should be easily made selling our 
Concentrated Non-Alcoholic 
Food Flavors, Soaps, Perfumes 
and Toilet Preparations. Over 
100 kinds, put up in collapsible 
tubes. Ten times the strength 
of bottle extracts. Every 
home in city or country is a possi- 
ble customer. Entirely new. Quick 
sellers. Good repeaters. Not sold 
in stores. No competition. 100 
per cent profit to agents. Little 
or no capital required. Elegant 
Sapleeme for workers. Start now 


it’snew. Write today—a post Fi 
eard will do—for full pation ars Fee. 


“THE TEXVELOU R” ditterent veiour. 
An absolutely original design, worked out in finest velvet- 
velour, the hst-material of the hour. Stitched brim, silk lining; 
silk band—with bow at back. Colors: Dark Brown; Black; Des 
Gray; Dark Green. Easily worth $3. We charge $2 PREPAI 
Money back if you don’t like it. Order now—simply state size and c ole 
and enclose §2. Write for ‘1913 Fall and Winter Style Book'*—FRE 


FRENCH CO., 271 Arch Street, Philadelphia, Pa. 


with 75 illustrations for mak- 
Boy Electrician ing Batteries, Dynamos, Motors, 
Telephone, Lights, Bells, Coils, 
ireless’’ Current Reverser, Electric Engine, Etc . Elee- 
trical Experts so a anyone can understan‘\ it. With Cat. All Oc Ppd. 


J.C. = 105 So. Dearborn St., Dept. 21, Chicago, Il. 


153 Parlor Games 
Magic, 28 Tricks — Cards, 73 Toasts, 7 
mic Recitations, 3 Monologues, 22 Funny 
Readings. Asc sheckers, Chess, Dominoes, Fox 
and Geese, 9 Men Morris. All 10c 
Dearborn Street, 


708 So. Dept.!7, Chicago, Ul. 


Own Toy Maker 


w to make a Talking OY Camera, Electrical 
Motor, Bicycle Boat, Canoe, Boomerang, Bobsled, Wind — 
Microscope, Water Wheel and Motor, Stilts, Toboggan, 
a Coaster and Sail Boat, Telephone, Electric Bell, Railroad Wind 
Mobile, Paddle Raft, Traps, Kites,etc. All 10c, postpaid. 
4. DORN. 707 So. Dearborn St., Dept. 38, Chicago, Ill. 


Greatest Sweater Bargain Ever Offered 
SUITABLE FOR MEN OR WOMEN 


Coat Sweater 


with roll collar 


1 69 Postpaid by 
Parcel Post 
Finest and most comfortable 
arment made. Retailers ask 
to $4 for exactly the same 
coat. Made with a roll collar, 
two outside —— and close 
fitting cuffs. pular gar- 
ment ever Te gy ey fit perfectly 
and are suitable P. men or women. 
Sizes 36 to 44 


co LO RS RED—WHITE 
GRAY — BLUE 
Send your order to-day, stating size and color wanted. 


Mo 
cheerfully returned if you are not satisfied that it is the 
greatest sweater b axoaiin ever offered. 


Oxford Mig. Co., Dept. 53, Williamsport, Pa. 


| 
he beautiful Diamonds, artistic solid go Ws 
platinum mountings--exquisite things | 
4 meats 
Ave 
AMERICAN PRODUCTS D., 5386 Sycamore Sire, CNCNNATI, 
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BEATS ELECTRIC 


OR GASOLINE 


10 Days FREE— Send No Money 


Sunshine Lamp 

300 Candle Power 

To Try in Your Own Home 

Turns night into day. Gives better light than 
as, electricity - 18 ordinary lamps at one-tenth 

the cost. For Homes, Stores, Halls, Churches. 

A child can carry it. Makes its light from 

common gasoline. Absolutely Safe. 

COSTS 1 CENT A NIGHT 


We want one person in each locality to whom we can 
refer new customers. Take advantage of our Special 
Free Trial Offer. Write today. Agents Wanted. 


SUNSHINE SAFETY LAMP CO, 
711 Factory Bidg., Kansas City, Mo. 


Wanted Everywhere 

ent A gold mine for crew managers. 

My Make big money the year round. 
Every Home Needs Our Specialties 
Vacuum Sweepers, Gasoline Irons, Lamps 

and Lighting Systems 
SECURE TERRITORY—WRITE TODAY 
P. M. YALE MFG. CO., 20 S. Clinton St., CHICAGO 


Ninety-five per cent of fuel required is 
ordinary air, costing nothing. Beauti- 
ful white light of 400 candle power. 

Our eighteen years’ experience is your 
guarantee that this lamp is perfect. 
WRITE FOR CIRCULARS AND PRICES 
American Gas Machine Co. 


We don’t ask you to pay us a cent until you have used this wonderful 
modern light in your own home for ten days, then you may return it at 
our expense if not perfectly satisfied. We want you to prove for yourself 
that it gives five to fifteen times as much light as the ordinary oil lamp; 
beats electric, gasoline or acetylene. Lights and is put out just 
like the old oil lamp; costs 

ONLY 1 CENT FOR 6 HOURS 


——= Givesa powerful white light, burns common coal oil (kerosene), no 
odor, smoke or noise, simple, clean, won’t explode. Guaranteed, 


in use. Experien 
$1000.00 REWARD necessary. Many agents 
will be given to the person who shows us an oil lamp equal to |and make $300.00 per 
this Aladdin in every way (details of offer given in our circular), |™momth. One farmer 
Would we dare make such a challenge to the world if there was reno ag wih nnn ee 
the slightest doubt 2s | to the merits of the Aladdin? We want ; a 


uick for ‘our 10 Day y Abeoketely Free Trial Proposition, Agents’ 
fholesale Prices, and learn how to get ONE FREE. 


MANTLE LAMP CO., 448 Aladdin Bldg., Chicago, II. 


318 Clark St., ALBERT LEA, MINN. 


are more than 
200 i styles of 


Any one of them is as great 
an improvement over the gas- 
jet, as the ancient kerosene 
lamp was over the tallow-dip, 
Brighter and lower in cost than 
electricity, acetylene, gas or oil. 
Agents make money easily sell- 
ing Best Lights.” 
Write for Catalog. 


THE BEST LIGHT CO. 
324 


AGENTS 
WANTED 


to demonstrate in terri- 
tory here oil lamps are 


average five sales a day 
money evenings and 


spare time. Write quick 
for territory and sample. 


whom we can refer customers. Write 


= 
Burner 
Fits Your Old Lamp Powe: 


from (kerosene) coal oil. Beats either gas or € sectricRy, 


— COSTS ONLY 1 CENT FOR 6 HOURS We v2" 


in each locality to whom we can refer new customers. 


Take advantage ef our Offer to 
con Burner F Wri Gin 
HOME SUPPLY co., ll Home Bidg., Kansas City, Me. 
SUPPLIES 


Will Save 


You 30% 
Don’t pay retail prices. Full stock on hand 


for prompt shipment. Send for /ree catalog. 


| B. P. KAROL, 768 to 772 W. Harrison St., CHICAGO 


LOSS OF LIFE _IN THE TWO BALKAN WARS 
—According to Le Figaro, Paris, Turkey lost in the war 
against the allied Balkan powers 150,000 men, dead, 
wounded or unaccounted for. Bulgaria in the first war 
had 73,000 and, in the second, 83,000 men put out of 
combat. Servia lost 20,000 and 43,000, respectively ; 
Greece, 23,000 and 25,000; and Montenegro 10,000 and 
1,200, in the two wars; a total of 428,200 men. 


WHITE FLAME 


BURNERS make your old kerosene lamps and lanterns 

give a brilliant white light better than electricity or 

gas. Doubles your light. Savesoil. NO MANTLE TO 

BREAK. Guaranteed Safe and Reliable. Delights 

oan user. Send now for complete sample satpaid 35 cts. 

ps or coin. 3 for $1. BACK IF NOT SATISFACTORY. 
lanted. 


WHITE FLAME LIGHT Co., 68 Clark Bidg., Grand Rapide, Mich. 


Candle Power LAMP 


New Patented Aut: ures. Turns night 
into day. Gives Dotter I Mont th than gas, electricity 
or 18 ordinary lamps. Costs 1 cent a night. A 
miniature portable lighting slants for every 

urpose. Makes its own ligh t from common gaso- 
ine. Absolutely safe. rite today for FR 
our special = 4 and secure this lamp 


STANDARD LAMP CO. 
614 Standard Bldg., Kansas City, Mo. 


AGENTS STEADY INCOME 


Wide Awake Men and Women. You can secure 
protected Territory to sell International 

Portable Lamps and Lighting Systems. 

Our Self-Heating Sad-Iron is positively 

the simplest and most practical Iron on 

the market. We challenge competition. 

Your Chance. Territory is bein 

rapidly taken. If you want a prom | 

steady income write to us Today. 


Novelty & Speciality Co., 
eer Dept. 36, Chicago, tli. 


ar 
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New KEROSENE LIGHT 
EE| Ry 
BUYPLUE 
LIGHT 


GHTING SYSTEM 


Our WIZARD and “DREADNAUGHT” lamps and lighting 
systems are constructed to burn kerosene and gasoline. 


The lamps constructed to burn kerosene are an achievement surpassing all 
other known methods of artificial lighting. Besides being very attractive in 
design and of very simple construction, same are very convenient to operate and reliable. 

The cost of operating a kerosene lamp is very small, as a single mantle inverted lamp will 
only consume one gallon of kerosene in about 62 hours. ~ ; 

Our gasoline lamps are the most perfect and up-to-date on the market, while certain styles 
can be lit with an ordinary match and operated with almost the same convenience as city gas. 

For exclusive agency and further particulars, also complete illustrated catalog, describing 
the above and other styles of lamps and systems, address 


The Nagel-Chase Mig. Co., ™ “iStiu'dnus'aie wi. 158 E. Erie St., Chicago 


AGENTS . PosTPAID A Gift for Him 
Razor Stropper 


for Old Style or Safety Blades 
Hewill remember you with gratitude every time heshaves. Strop 
is specially treated and sharpens blade with diagonal stroke. 


AUBURN SUPPLY CO., Dept. RS12,7745 Peoria St., Chicago 


| 
| WORK FOR US—$50 to $75 EVERY WEEK 


START NOW 6"@ Experience not necessary. Honesty 
A = and willingness to work is all we 
ask, selling The Easy Wri 
make $5000 


LISTEN: One man's 
orders $2600 one month — profit $1650. Mere 
boy in Pa., made $9.00 in 2% hours. & = 
sells it No investment required. 
| Sample free with first order. Valuable booklet Qii<p 
Free. Write T 


Synthetic Gem 


Not Imitation 
tain no glass. Remoh Gems have no paste, foil 
THE Vy T] M Gold Mountings. 
—_ APID AC u Sent On Approval Anywhere In U. S. 
cles washed without injury. . 622 Washington Ave., St.Louis 
Tub of clothes washed in 5 to 10 ifr 
Instantaneously attached toany 
Stationary, ordinary wooden or sheet metal tub. 


THE U. S. MOP CO., 140 Main Street, Toledo O. —the greatest triumph of the electric fur- 
or backing—theirbrilliancy is guaranteed forever. 
at —your money cheerfully refunded if not per- 
WW ASHER WW . fectly satisfactory. Write for our 4-color 
3 De Luxe Jewel Book—yours for , 
minutes. A child can operate it. 
Send for 30 day trial offer and terms to agents. 


nace. Will cut glass—stands filing, fire and 
One-thirtieth the cost of a diamond. These re- 
THE NEW WAY . the asking. Address 
Price $150 It is well made and as light as a 
and $3.00 
STEWART-SKINNER CO. 


| TH Vy . acid tests like a diamond—guaranteed to con- 4 
Compressep Air 
markable gems are set only in 14 Karat Solid 
NO wear, no tear. Daintiest arti- Remoh Jewelry Co., 
washboard, 
26 Cherry Street, Worcester, Mass. 


Please Mention Popular Mechanice 


POPULAR MECHANICS ADVERTISING SECTION 139 
| 
ili AND 
cena i | 
Remoh Gems im 
Look and Wear 
“4 Z Like 
; Diamonds 
| 


140 POPULAR MECHANICS ADVERTISING SECTION 


Mount Animals, Game Heads and Birds 


The Splendid Art of Taxidermy can now be Learned Quickly in Your Own Home 


SPORTSMEN, HUNTERS, ANGLERS, NATURALISTS—It is no necessary to lose your fine trophies nor to pay taxider- 
mists exorbitant prices for stuffing taem. You caa now learr this great art for —— y and quickly during yo ye, ~~ 
We teach you by mail in your own home to successfully stuff and mount all trophies, Also to tan all kinds of hides 
make them into beautiful rugsand robes. Easy to learn by men, women and boys. 

By taking our course of fifteen lessons you will soon be able to do perfect mounting and can decorate your home, office or den 
‘with the choicest of art. Thousands of men and women of every vocation, bankers, lawyers and business wen, are Members of 
our school and endorse it in the highest terms. 


Big Money in Taxidermy eno 


dermiststo thed readily for big prices. 
Many biras and animals now killed and thrown away can be turned into cash. 
TAXIDERMY BOOKS FREE—We we send FREE postpaid our beautiful eat 
alog, a aeey of the pe Magazine, pictures of mounted game, sample 
nd h of | ectere from st: tdents, allfree. Write for th chess books 
Seang-—moer while you think of it. Remember you learn at home your 
sparetime, Write today. 


Northwestern School of Taxidermy, 1199 Elwood Bidg., Omaha, Neb. 


ee Womeryorem all kinds of animais or game heads. Price list on request. 
Write today for our beautiful catalog and maguzine. 


ast years, and three countries—the Unite ingdom, 
we U.S. Patent Office Germany, and the United States—have each a larger 
le and Foreign Countries than that ~ world 
) alf of the commerce of the wor consists 0 


the imports and exports of five countries—the United 
liom, Germany, United States, France, and Holland. 


Free Trial For Xmas “++ 
Moth-Proof The national forests of Chile cover about 7,000,000 


RedCedar Chest 
15 DAYS’ Rebuilt Remington— Like New, $35.00 


FR E TRIALS 
A Piedmont : $8.00 down, balance same as rent, $3.00 
Southern Red per month, buys this Remington Rebuilt. 
edarC hest makes Works like new, looks like new. This 
is only one of our many ae. 


inaty pete a beautiful. We carry all Standard Makes 


furs trom mothe, mice, ices, y | machines are FACTORY REBUILT ond 


trated ca’ guaranteed for 2 years. 


book 
|_Picdmont Red Cedar Chest Co., Dept. 422, Statesville, N.C. THE M. & M. TYPEWRITER CO., 116 N. La Salle St., CHICAGO 


| VIOLET 12% Yearly Increase 
DIAMONDS 

Seliteire. Platina Your Choice from Our $1,000.000.00 Stock Sent 
Setting." Violet Blue tg You for FREE Examination without obligation to 1Bs3%jLewyFooth Ring. 

D a $48.50 14 KSolidGotd Mounting. 
purchase! Here's your opportunity to secureadiamond of guaranteed qual- Steel Blue Diamon 

ity at our 1MPORTERS’ PRICES before the new 20% tariff goes into force. $125. 
LEWY BROS. CO.GUARANTEE is in writing; states color, per; 
'LB4909. 14K. Ear fection, carat weight. Guarantees to you 


Servings ‘two 12% fer More Than You Paid 


n 
tch 1 
Approved by Vur Experts. Wecarry noth- Lewy Solttaire. 
ess fine in color than BLUE WHITE. Our 78 year established Diamond. 
cn reliability assures you that when we say a diamond is “STEEL BLUE” or $100.00 
LB4906. 14K. MOND BOOX fully illustrated. Contains facts 
Sense Fis. FREE hot diamonds by our experts years. state Doak of the new: 14K. 1K Solitaire 
Steel” Blue ‘Dine to jewelry. Write for a Copy fing, Violet Blue 
mond........94850 LEWY BROS. CO., Dept. F27, CHICAGO Diamond...... $40.00 


CATALOG 
FREE 
great art at 
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Successful Egg Farming 


200 Eggs 


a Year 
Per Hen 


HOW TO GET THEM 


HE eighth edition of the book, ‘‘ 200 E a Year Per 
en” is now ready. Revised, enlarged, and in part 
re-written, 9% pages. Contains among other things the 
method of feeding by which Mr. S. D. Fox, of Wolfboro, 
N. H., won the prize of $100 in gold offered by the manufac- 
turers of a well-known pouitry food for the best egg record 
during the winter months. Simple asa. b. c.—and yetir ~ill 
start hens to laying earlier and to induce them to lay more 
eggs than any other method under the sun. The book also 
contains a recipe for egg making food used by Mr. Fox,which 
brought him in one winter day 68 eggs from 72 hens; and for 
five days in succession from the same flock 64 eggs a day. Mr. 
E. F. Chamberlain, of Wolfboro, N. H., says: By 
o methods outlined in your book I obtained 1, 496 eggs from 
R. I. Reds in the month of January, 1902.” From 14 pullets 
picked at random out of a farmer’s flock the author got 2, oe 
eggs in one year—an average of over 214 eggs apiece. Ith has 
been my ambition in writing ‘200 Eggs a Year Per Hen” to 
make it the standard book on egg production and profits in 
poultry. Tells all there is to know, and tells it in a plain, 
common-sense way. 


You can get this book with a year’s subscription to 
the AMERICAN POULTRY ADVOCATE, both for 
75 cents ; two years’ subscription and book for $1.00, 
or given free asa premium for two yearly subscrip- 
tions at 50 cents each. Kook alone for 50 cents. 


Our paper is handsomely illustrated, 44 to 124 pages, 50 cents 
ear. 3 months’ trial 10 cents. Sample » CATA- 
Locur of poultry books free. 


AMERICAN POULTRY ADVOCATE 
312 Hodgkins Block SYRACUSE, N. Y. 


PEOPLE BREAKING MORE DISHES—People are 
using and breaking more cups and saucers than ever 
before. Last year, according to figures compiled by Jef- 
ferson Middleton of the United States Geological Survey, 
ottery to the value of $46,059,694 was consumed in the 
United States. Of this sum the domestic product was 
valued at $36,504,164 and the imported product at $9,555,- 
630. The output of pottery for the United States in 1912 
showed an increase in value of $1,985,604 over that for 
1911. Every product except stoneware and yellow and 
Rockingham ware participated in the increase. The 


“Standard Time” Lock Treasure Box 


Necessary in every household and 
office. Safety insurance, at small 
cost, for silver, heirlooms, legal 


nts, privatecorresp e, 
etc, Easily carried in event of fire. 
Extra heavy steel. Guaranteed ngp-gick- 


able, Reyleas combination lock. Made in 
a 10-in. size 2-in., $3. 
id U.S. on receipt of price 


Don’t You Want to 
Succeed ? 


It’s perfectly stmple that you can’t become 
a@ man of achievement and power and influ- 
ence without 


Health—Strength— Vitali 
Then why do you wait? Surely you don’t 
expect to reach the choicest of earthly bless- 
ings over THE PILL ROUTE. 
pill pilgrim is one who thinks that he can 
swallow health and power in tabloid form. 
He can’t —you can't—-it can’t be done. 


The Strongfort System 
is the answer. It is a scientific and authoritative 
application of scientific methods to Physical 
Culture. Its creator instructs each pupil person- 
ally. Do you want to read the life of the most 
owerful ope symmetrical man ever known? 
d for Intelligence is Cul- 
ture, enclosing 4c in stamps 
Write now while they are still on hand. 
LIONEL STRON 


NGFORT 


Dept. P.S.-12 1628-30 Broadway, NEW YORK CITY 


30 
day offer 


Here is your chance to secure absolutely Free of 
the most complete and up-to-date plan book ever pub- 
lished. No carpenter or contractor who wishes to be 
familiar with the latest in building construction—no man 
who is contemplating ora a someon afford to be 
without it. This great new American 
Homes,” contains plans and hi. 7m for 168 different 
structures, including excellent exterior and interior views 

detailed estimates, etc. Designed by the leading archi- 
tects of this country. Includes city, country and suburban 
homes, bungalows, farm houses, summer cottages, tent 


houses, camps, garages, apartment houses and various’ 


public buildings. 224 pages, 94 x 123 inches, and 426 illus- 
trations. * ms on heavily enameled paper and substan- 


wal The Cyclopedia of 
Architecture, Carpentry and 
Building 


consists of ten massive vol- 
umes; 4,760 pages, 7x10 in. ; 
4,000 illustrations, full page 
plates, building plans, dia- 
grams, etc.; hundreds of 
valuable tables and formulas ; 
carefully cross-indexed for 
quick, easy reference. 

This work covers every- 
thing in the building profes 
sions, from the first rough 
sketch of the architect to the 
acceptance of the finished structure. It includes wood, stone, steel, and 
reinforced concrete construction ; estimating and contracting ; a study of 
the Greek and Roman Orders; interior finishing and d ; and 
modern house lighting and sanitation. 

Partial Table of Contents 
Mechanical, Freehand, Perspective and Architectural Drawing, Letter- 
ing. Pen and Ink Kendering, The Orders, Superintendence, Strength 

of Materials, Masonry, Reinforced Concrete, Carpentry, Steel Square, 
Stair-Building, Hardware, Steel Construction, Reof Trusses, Practical 
Problems, Estimating, Contracts, Specifications, Building Law, Sanite- 
tion, Sheet Metal Work, Electric Wiring and Lighting. 


We’ll Send the Plan Book FREE 


With every order for a Cyclopedia we will include the Plan Book, 
absolutely free of charge and send you the Cyclopedia and the Plan 

k, express prepaid, for seven days’ free examination. You 
keep the books a full week — examine them thoroughly at your leisure — 
and if they don’t meet with your expectations they may be returned at our 
expense. Remember—the complete set, Cyclopedia and Plan Book, are 
sent free upon receipt of the coupon below and we pay express charges 
both ways if they are not satisfactory. 


With each set is included a year's 
Another Free Offer Consulting Membership, regular 
value $12.00, entitling you to the free advice of a corps of Expert Archi- 
tects. This will give practical help in handling your difficult building 
problems. This service alone is worth more than the first cost of the books. 


AMERICAN TECHNICAL SOCIETY, CHICAGO, U. S. A. 


FREE PLAN BOOK COUPON 


AMERICAN TECHNICAL SOCIETY, Chicago, U./S. A. 


Please send Free Plan Book, also Cyclopedia of Architecture, 
Carpentry and Building tor seven days’ examination. 1 will send $2.00 


subject to your order, Title not to pass until fully paid. Pop. Mech. 12-13 
NAME eee 


As I have had no previous dealings with you, I refer you to......+.«s0+++ 
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Big 325 Page 


two 


On the single item of flash-lights we sell them to you at most 
and this is true of many other articles. 


Supplies (including a big line of Xmas Novelties) Mailed for 6c 
6c; coin, which Le « from first of $1.00. cost of 
catalog an ow prices prohibit distribution except to ose interested. 

M El bo t c tal i It Lin This is what 400 persons volun- What Our Catalog Contains : 

ost Elaborate Ca Lime tariiy wrote us in a 
weeks. There is something in pages wireless insts. for commercial an 

this catalog for everybody, and there is uathing but = be sane Se bear the age amateur use, with over 30 diagrams ; 10 pp. 

f highest quality. . Just one example: Our toy and commercial motors embrace practically the . * : m 

commana pour tee of five leading motor manufacturers. But the great impelling value of this raw material for wireless insts.; 15 pp. 

complete catalog is in the attractive prices at which these high grade goods are so'1. 


20% to 33% is Saved in Purchasin 


ealers’ cost price, lamps and 125 pages ammeters, trans- 
formers, lighting plants, miniature rail- 
( b 
125 PP. e Xmas Gifts {See | ay yy ane wil be ways, Xmas novelties, Mechanical Books, 
THE J. J. DUCK COMPANY, Empire Arcade, Toledo, Ohio | 2"4 general electrical supplies. 


UCK’S 


Electrical and Wireless 


period of only 


telegraph insts.; 35 pp. toy and commercial 
from Us motors; 15 pp. flash lights and miniature 


Consists of 1 DouBLE slide tuner 
WIRELESS 2 of No. 24 wire. Our “Don’t Jar 
Out” Universal Detector, 1 Buzzer 
STATION and Switch that tells if your De- 
( tector is working, 1 DPDT Aerial 
Receives 1200 Miles ‘S=-<) Switch, 1 365 Ohm Potentiometer 
i —it increases year 

fixed Condenser, 
1 non-fusible Con- 
tact Key, 1 Spark 
at Coil guaranteed to 


Condenser, 1 
000-ohm double 


pole Receiver and 
Cord, 1 nickeled Headband, 6 Insulators and Di . Send 
Stamp for Bulletin “‘A”’ for other remarkable —— oy ‘ 


NICHOLS ELECTRIC CO., 35 Frankfort Street, NEW YORK 


This is your “elbow book.” It’s 
the latest edition of the VOLTAMP ELECTRIC 
Catalog — 128 pages full of cuts, complete 
description and prices of latest experi- 
mental apparatus — Dynamos, Motors, 

Rheostats, Transformers, Wireless Coils— Electrical 


Repair Material; Raw Materials: Telephone, Tele- 

graph and Wireless Outfits; Handbooks ; Miniature 
Electric Railways and parts, Toys, etc. 6c in 
stamps or coin will bring you this book (with 
valuable coupon) — you'll find it worth dod/ars. 
(No postals answered.) 

\ VOLTAMP ELECTRIC MFG. CO. 

Voltamp Block Baltimore, Md. 


MONMOUTH OUTFITS 
COMPLETE——COMPACT—EFFICIENT 


Send stamp for our Bulletin MC which contains 
codes. Expertly built outfits in many cases for 
less than you can make a set at home. 
Ready-for-use and of proved merit. 
Monmouth coils “exceed their guarantee” 
MONMOUTH ELECTRIC CO., Inc. 
92-94 Murray St. New York City 


variety showing the largest absolute gain was sanitary 
ware, which increased $870,797, and the largest propor- 
tioral gain was in porcelain electrical supplies, which 
increased $695,215. 


Electrical railways, tracks, switches, trolley 
cars, dynamos, motors, dynamo castings, gas 
engine castings, everything for the young elec- 
trician. nal for our complete catalog ‘‘B.’’ 

The Carlisle & Finch Co. 
262 E. Clifton Ave. Cincinnati, Ohio 


Send for Copy of Our New Wireless Manual P1 


It contains 96 pages and tells how to erect and maintain wireless telegraph stations. Shows a number 
of diagrams. Has the Morse and Continental Telegraph Codes. Illustrates the best instruments to use; 
tells what they are for and how to use them. Do not wait until some other time, but sit down now and 
send your name and address, and get one. It costs you nothing. 


Send for Our Pocket Catalog P26 


{t contains 212 pages, with over 1,000 illustrations and describes in plain, clear language all about 
Bells, Push Buttons, Batteries, Telephone and Telegraph Material, Electric Toys, Burglar 
and Fire Alarm Contrivances, Electric Call Bells, Electric Alarm Clocks, Medical Batteries, 
Motor Boat Horns, Electrically Heated Apparatus, Battery Connectors, Switches, Battery 
Gauges, Wireless Telegraph Instruments, Ignition Supplies, etc. 


It Means Money Saved to You ‘2. have ovr Manual and our 


MANHATTAN ELECTRICAL SUPPLY CO. 
NEW YORK, 17 Park Place CHICAGO, 114 S. Fifth Ave. ST. LOUIS, 1106 Pine St. SAN FRANCISCO, 604 Mission St. 


Catalog when you want to buy 
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Any minute you may 


need it— 


20, C00 flashes. Best make $0.70 


Nine Inch Search Light. Gives 


The “‘Interstate”’ Wireless Out- 
fit, receives accurate messares 
300m.'es distant. Has tunicg 
coil, Galena Detector, 75 o' m 
Receiver, Condenser, etc., ALL 
WIRCD ready for use. Gr at- 
est bargain ever offered. Sut- 
isfaction guarartecd. 


Complete $3. 75 


New-Skin 


Getting off a car, getting in a cab, locking 
your desk, shaving—in any ordinary, hum- 
drum way you may cut your hand, or break 
the skin somewhere— 


T5ohm Teleph 
Receiver. $0.40 


6V 60 Ampere 
Battery 


At that moment you need New-Skin, to kill 
germs that may be in the wound, and to 
prevent infection from without. 


Carry New-Skin with you— 


it comesin 10c size forthepocket. See directions and 


circular. At druggists. Or send us 25c in stamps : 6 Volt, 6 Ampere Dyn: v ‘ock 
for Home Size by Parcel Post. Address Dept. L. Rheostat Regulator, rotary | m ~ L'ghts 12 Tung on Nickel Fiaciight 
adjustment $0.60 L.umps...... $38.70 90.85 
NEWSKIN COMPANY, NEW YORK 


The ab»ve guods only afew articles frum our famous com” ehen- 
sive electrical cyclopetia, No. 11, coataining over 450 illustrations and over 

HOUSE-NUMBERING CUSTOM CENTURIES | tn she United Statea With this bout free pags a 
OLD—tThe present year is the four-hundredth anni- Wireless Teleeraphy,”* also a 16 page copy of the new magazine “THE 
versary of the numbering of houses. It was in the year FLECTRICAL EXPFRIMENTFR."* 
of 1512 an architect introduced the idea of having the | The Electro |mportin Co., 250 Fulton St., N.Y.C 
houses numbered in a certain quarter of Paris, although Every thing A tho’ Rapestmenter si % 
the system did not become general until 1870. 
Berlin, about a decade later, an eccentric method of 
numbering the houses was adopted. They were num- 


EXPERIMENTERS IN WIRELESS 


-print and working: specifications for either \-% or 1- =. w. Open or Closed 
ansforme: 50c. Send Money Order — not stamp: may be 
lucted from the first 2.00 order for Transformer —— ‘within six months. 


L Complete gasoline engine, dynamo, 
WINGER ELECTRIC & MANFG. CO Dawson & Winger Elec. Co. ELECTRIC LIGHT PLAN switchboard and storage hattery $240. 


Agents wanted. Ameriean Battery Co.,1139 Fulton St., Chicago( Estab. 1889.) 


EXPERIMENTERS | [MODELS 


isthe Experimenter’s Reference Book Steam Engines, Boilers and Fittings. Loco- 
motives, Turbines, Engine Parts, Castings 
It's the latest edition of the famous Amco and aterials, Racing Yachts, Electric 
Catalogue, 128 pages, fully illustrated, com- Launches, Steam Boats, Sespole Destroyers, 
plete description and prices of the latest elec- Ships’ Fittings, Yacht Fittings, Dynamos and 
atteries, Rectifiers, Transformers, 
Ww Ap pparatm. ALL ENGLISH MAKE, 
ashlights eters, ays, Books, Tools, E. 
Send for our Fully-illustrated Copyright 
tric Ra: iware, Steam Engines, Water Motors, Cataleque, 900 engravings, 


Dynamos, otors, Telegraphs, Telephones, Elec- 
Crammed full of information of what 
vo MAKE and SELL. Mechanical and 
Scientific Amusements. By Mail, 10 cts. 
STEVENS’S MODEL DOCKYARD, 
22Q Aldgate London, 


Christmas Offer 
To Popular Mechanics Readers 
= A Genuine $2 Knife for S3e 


Light but extra strong; 
resharpened easily. 
Stag handle, German silver finish ; blades 
file tested, | ene forged razor steel and 
warranted. mple 8 3 for $2 
Choicest Pearl i2 each. 

Send for 80-page Free List 
and “How to Use a Razor” 


MAHER & GROSH CO., 106 A St., TOLEDO, 0. 


trical Supplies, Mode! Aeroplanes, and Parts for 
building your own apparatus. 4c in stamps will 
bring you this wonderful book. Zhe dest catalogue 
of Wireless Apparatus, etc., published. 


| 
Static Machine 3in. SPARK 
$4.50 
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| 
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IN COLD CASH >| 


Hand Forged—Fully 
Guaranteed. Easily 
Made, Paid and Banked in 30 Days, by A 
Stoneman — $15000.00 To Date REAL ; ; 
oven zou | | KNIFE No. 8—$2.75 
lose it. Investigate today — get the proof. < ; Make smooth 
shaving a daily 


Send your ‘name an ress— but 
NO MONEY this very minute. 

delight. You 
always shave 


$1000.00 PER ‘ MAN 
MAN PER COUNTY .:< a gift knife, but a gen- clean, be- 


Don’t worry—don't find excuses— \s uine hand forged has the 


a no experience is necessary — business English Razor Steel 
a supplics the copteal. You don’t have Knife, that will cut and 


to wait a mont not even a week — 
4 Bayments can start the first hold the ~~ guar- 
ay—and continue daily up anteed. e will put any 
1000.00 month, ty. F 
$1.00 eave cuietly Photo or Lodge Emblem on 
i li one side of the transparent 
handle and your name and 


ne men from all walks of life, 
of ministers, clerks, farmers, 
address on the other side. Cut 
two-thirds actual size. 


‘ preachers, doctors, lawyers, teach- 
: ers and so on—enabling them with 
our co-operation and ,000.00 
appropriation to get what we here 
offer and can do for you—$1,000.00 
per man, per county. me of these 


Z0-AZM<2- 


A 
R 
A 
R 
K 
A 
B 
L 


other kind. Kithe have the best thing that ever 
happened or we’re colossal liars. Ask Schleicher, min- 
ister, whether it’s true that he received 


$195 TWELVE HOURS AFTER APPOINTMENT 


AGENTS WANTED 
Langley, liveryman, $115 first day; Rasp, agent, $1,685 in 73 og 
days; Hoem, solicitor, $164.25 weekly for 12 weeks; Korstad, | | Golden Rule Cutlery Co., 552 W. Lake St. Dept. 96, Chicago 
farmer, $2,212 in a few weeks; Zimmerman, farmer, $3,856 in - 
80 days; Juell, clerk, $6,800; Hart, farmer, $5,000; Wilson, bered without any reference to the streets, so that a 
cashier. Let us refer you to these men. to | tenant’s address would be described merely as, say, 
ae . . © banks, Dusiness houses, notec P. “ ” 
at home and abroad. Heed this caution from Chas. Starr, of Mich. 1,000 Berlin. In St. Petersburg an excellent way 
who writes: “Sorry this field is closed. Should have acted | of displaying the numbers of houses by little lanterns 
sooner but was skeptical. Your local man’s great success has | bearing the numbers on the glass is used—a most 
set everybody talking and py or Wonderful practical notion after dark. 
what a man can do with a real opportunity.’’ Then read 
ad. It’s great. oney coming fast, ch will you be, ° 
Starr, a victim of **neglected opportunities,’’ or Lodewick, Not Only a Gift 
To escape Starr's fate, send your postal this 
very minute — / 
practical Xmas present, an invest- 
SPEND ONE CENT TO MAKE THOUSANDS | J tent that wiil ring real returns, 
‘a ‘ A complete little Gas Engine that 
Strange invention startles world. Gives every home that long- will run the family washing ma- 
desired blessing, a modern bathroom with hot and cold runnin chine, and do various other small 
water facilities for only $6.50. No pembing 2° water worke—self- jobs. Regular price $19.50, but if 
heating. Only ten minutes to insta 


INVESTIGATE AND BE AMAZED no 
we 


1, Gives cleansing plus friction, #23, now, we have a special 
massage and shower baths in any room. Equivalent to any $200 bath- oliday price. Enclose 2c stamp. | 
room. Over 200,000 delighted users. Jsed by U. 8S. government. SIEVERKROPP ENGINE CO. 
More remarkable than this invention is our startling 1224-18th St. RACINE, WIS. | 
Plan of universal distribution through special representa- 


tives who become virtually profit gharing partners in a busi- 

ness that’s immense—exciting—fascinating—dignified—and above BUILD We have accurate scale drawings and knock-down parts 
all, has enabled them, will enable you, to get $1,000.00 per month, of all man-carrying aeroplanes for class-room 
per county. Asking to be shown doesn’t obligate you A demonstrations, exhibition purposes, etc. Students 
one bit. Investigate today by all means. 


of aeronautics, everyone with an inquiring turn 
ALLEN MFG. CO., 3806 Allen Bldg., TOLEDO, O. 


of mind, should construct one of these 
fascinating models, PR/CES OF 3-FT. 
MODEL SCALE DRAWINGS— Curtiss 
Flying Boat, 25c; Nieuport Monoplane, 
25c; Bleriot Monoplane, 15c; Uvright 


the ection, lux ) d economy SFT. CURTISS Bigiane, 25c; Curtiss Convertible Hydro- 
S aeroplane, 35c; Cecil Peoli Champion Racer, 
Colgate’s Shaving Lather || Cama 8.28 Pos 


E BOAT for Immediate Sport Fly 2 Blue 
; STICK—POWDER—CREAM Bird Racing Aeroplane 
i “As You Like It” Send $1.50 for our Blue Bird Racing Aeroplane — the swiftest, most 


graceful flyer on the market. The first boy in every town to order a 
‘BLUE BIRD" and send us the names of five friends will be appointed 


Your dealer can supply you with the method you prefer, or we 


a pel ° * official starter of all BLUE BIRD Contests and a handsome badge will be 
will send you at size of your favorite for 4 cents in stamps. giv “9 ¥ aay sol 50 pp. Ideal Model Aeroplane Supply Catalog Sc. 
COLGATE & CO., Dept. 81, 199 Fulton St., New York IDEAL AEROPLANE & SUPPLY CO., 82-88 West Broadway, NEW YORK 


1) By Express or tn- 
SANTIAGO GEMS GC. O. Da 
They look and wear and none 

but an expert can tell them from G EN UIN E DIAM 0 N D Ss 
They are not imitations of diamonds, but a genuine stone, cut and faceted by skilled 
diamond cutters exactly like a diamond; stand filing, fire and acid tests like a diamond. » 
Contains no glass, paste or foil backing It sparkles just like a diamond and on account of 
their freat hardness will retain their brilliancy forever. To advertise these Santiugo Gems 
we will for a short time send vour choice of the above Solid Gold rings ©, 0. D., $5.00 for 
the Ladies’ with ¥ carat or $10.00 for the Gents’ with 144 carat Santiago Gems by mail or 
express. Give it any test you desire and if you find it is not all we claim return it at our 
expense. Send your exact size and order at once, as this Special Offer is for a short time only. 
DIAMON' 


D JEWELRY CO. Dept. 21, 189 W. Madison St. CHICAGO, ILLINOIS 


| 
| 
| 
~ perfect 
shav- 
ing 
N edge. 
3 Blades $1.60 2 Blades $1.25 | 
| 
tf 
DY) OS 


and brains win. 


HAT’S the point—‘What d’ye KNOW?” 


Today it’s a battle of wits— 
Muscle and brawn don’t count so much as they used to. 


In the conquest for good jobs and big salaries it’s brains—not brawn— 


that win the day. 


“What d’ye KNOW?” is the one great question that draws 


the line between defeat and victory—between “wages” and “‘salary’’—between 


you and the Boss. 


What do YOU know? Are YOU so expert in some line of work that you can 
“make good” as a foreman, superintendent, or manager? If not, why don’t you 
mark and mail the attached coupon and permit the International Correspondence 


Schools to show you how you CAN “make 
good’’ on a big job. 


For- more than 21 years the I.C.S. have been 
showing men how to do better work and earn bigger 
salaries. Every month over 400 students write of 
promotions or salary increases through I.C.S. train- 
ing. What the I.C.S. are doing for these men 


StS 


¢ INTERNATIONAL CORRESPONDENCE SCHOOLS 


Box 872, SCRANTON, PA. 


Explain, without further obligation on my 


qualify for*he position before which I mark X. 


art, how I can 


Electrical Engineer 
Electric Lighting Supt. 
Electric Car Running 
Electric Wireman 


Civil Service 
Railway Mail Clerk 


a Telephone Expert d 
they can do for YOU. Architec Shows Card 
No matter where you live, how old you are, what iti t|imaw« 
hours you work, or how limited your education— Structural Engineer Salesman 


if you can.read and write and are ambitious to 
learn—the I.C.S. can train you in your own home, 
during your re time, for a more important 


Concrete Construction 
Mechanical Engineer 
Mechanical Draftsman 
Refrigeration Engineer 
Civil Engineer 


Commercial Ill 
Industrial Designing 
Commercial Law 
Teacher 

English Branches 


iti s Goc” English for E: 
and better-paying position. very One 
Metal Mining Poultry Farmin 


Mark and mail the attached coupon—it won't 
obligate you in the least—and the I.C.S. will 


thi Textile Manufacturing Spanish 
It will cost you nothing to investigate—it may ¢ name a ee 
cost a lifetime of remorse if you don’t. ee 


Mark and Mail the Coupon TODAY 


Locomotive Fireman &Eng. 
Stationary Engineer 


Plambing & Beas Fitting 
Sheet-Mete. Worker 


Street and No. 


City 


ee 


Please Mention Popular Mechanics 
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Play Billiards 


BURROWES 
Billiard and Pool Table 


Do you know how 
very little it would cost 
to have your own Bil- =: 
liard and Pool Table? 
Underour easy payment 
plan, the expense is hardly cations. 


$129 DOWN 


The prices are from $15 up, on terms of $1 
or more down (depending on size and style), 
and a small amount each month. You play 
on the Table while paying for it. 

This is your opportunity to play these fas- 
cinating, exciting, wholesome games under 
ideal conditions. Billiards and Pool are the 
most popular games in the world. 

Burrowes Tables are correct in every detail. 
They are 


Used by Experts 


Rect Ry A for home practice. The most 


delicate shots can be executed 
with the utmost accuracy. No 
_ special room is needed. Table 
: can be mounted on dining- 
room or library table or on 
its own legs or stand. Balls, cues, etc., free. 


FREE TRIAL—NO RED TAPE 


On receipt, of first installment we will ship Table. Play 
on it one week. If unsatisfactory return it, and on its receipt 
we will refund your deposit. This ensures you a free trial. 
Write today for illustrated catalog, giving prices, terms, etc. 


THE E. T. BURROWES CoO. 
162 Spring Street PORTLAND, ME. 


GREATEST WATCH 
lights out of watch 

BARGAINS KNOWN 
competition— revolu- 
tionized the watch business—set a pants oy example—we have made 
it simple and easy for YOU toown atalow = the best watch made, 
WEBEAT THEM ALL 
men’sor ladies’ watch you 
what price you intended paying—The Freddro Watch 
ou mone No other house can do it—you get SQUARE 
TREATMEN from US. Youcan *t duplicate our prices for nigh-grade 
watches any place else i in the world, Everybody wonders how we can do 
it— and still let you take your own time to pay us. We sell you on credit 


THE BEST \ WATCHES ON EARTH 


and save you mo ‘ive you ours and the big manufacturers’ 
ironclad 25 year GOARS NTL: E with each watch for accuracy, quality of 
material and perfect workmanship. You 
can’t buy better at Price 
ic pb gee search the whole earth 
any style from us 
sure it is We sell 


DIREC TTO you 


and save youall middiemen’s 
its. This is the only way 3 way 
buy a watch. 
cause we are one 
path in We SLLL te ep it. 
buy. in Ny quantities. We This 

‘as any DEALER can BU is a, wonderful, 

profits—enjoy his buying advantage. big, friend making 


deliver it to your door CHAR 

It’s our way—no red tape. DON us 

with other houses—we_ make no statement 

we can’t fulfill—we have nee selling 

watches over 36 years—we are big, reliable. 


NO MONEY DOWN 


That’s how we do business—that’s how 


wear the handsomest, finest 
watch made. Nobody can af- 
ford to be without one now. 
WRITE 
catalo; 

see the many men’s an le 
cies’ handsome guaranteed 
g. li watches we offer you 

read our easy te savings— 


a postal NOW—see how easy we S 
make it for you to own a watch. = 


FREDDRO WATCH CO., Dest 38, St. Mo. 


According to official figures, the value of mineral oil 
exported in the fiscal year 1913 aggregated $137,000,000. 
The quantity exported was nearly 2,000,000,000 gallons. 
MONEY IN INSEC eggs, nests, etc. Five cents and up 

9 paid for insects. i supply Scientists 
and Colleges for study purposes. Scents and Moth-Traps attract 
insects from miles around. ‘I have taken 2000 in a single day with 
these. Each State contains different insects Please prepare for the coming 
season now. Send 2c stamp for more and b get i 
JAMES SINCLAIR, Entomologist, Los Angeles, Calif. 


TRIUMPH LAMPS 


Everyone knowsthat the NewTriumph 
Gasoline Gas Lighting System and 
Lamps are the cheapest, safest and 
most satisfactory lights made. 
REAL COMFORT HEATER 
An Instantaneous Heater, burns gasoline in- 
stead of kerosene and heats a room ina jiffy 
nm 
f ke . Write for P. O. talog, 
Dept. 1 It tells all about them 
BRILLIANT GAS LAMP CO. 
1009 S. Wabash Ave., Chicago, Ul. 


Get a Broader View of Life 
in Bitter Root Valley 


Arrange with us to join one of our coming low rate, first-class excursions 
and see with your own eyes the money making, health making and home 
making opportunities in this famous scenic environment, with good roads, 
hunting, fishing, and mountain climbing. Learn om the ground how you 
can obtain a return of $200 an acre or more annually from a Bitter Root 
Valley fruit orchard. For excursion dates and particulars, address Robert 
S. Lemon, General Sales Manager, BITTER ROOT VALLEY IRRIGATION 
COMPANY, 849-855 First National Bank Building, Chicago, Ill. 


— | | 
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| 
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&s 
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be with- | 
easy for you, 
cul Wie send on 
we trust you. et our big catalog, Ti ir approval, Ry 
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pay asingle penny down. You risk pre- 
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time to pay—we make it easy for, > 
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and why we are TH ouse 


“Buffalo” 
Marine Engines 


“Buffalo” four-cycle marine engi:.es are 
built in 20 modeis—3 to 150 h. p.—in slow, 
medium and high speed designs, for power 
ing work boats, speed boats, launches and 
cruisers of all kinds. 

They can be operated on gasolene or 
kerosene. 

The strong points of “Buffalo” engines 
are reliability and economy. 

Shall we send you the “Buffato” 
Book? It tells the whole story. 


Buffalo Gasolene Motor Co. 
1293-1305 Niagara St.. Buffalo. N. Y. 


NOW $15 LESS 


Here is your chance to bu: test mechanical reference 
library ever published at alm ifthe pewaler rice, payab! 
in smal! monthly Yet we don you to cond 
us a cent —— 7 have bad the booke in ~ home for an 
eutire week and have examined them carefully at your leisure, 

n't this a liberal offer? Isn't it worth investigating ? 

This great work is planned for the use of every man who has 
to do with metals, tools, or machines. It covers the design 
construction and operation of steam and gaso!ine engines, and 

of machines in general; and the manufacture and working of 
all metals used in the mechanical ——" The work of thirty- 


eight experts, 
ence work by technical sc 
the country. 


Mechanical Engineering 
Gas Engine Operation 
and Modern Shop Practice 


contains 3.092 pages, 7x10 inches, 2,327 illustrations, full page 
fae; “c diagrams, etc.; hundreds of f valuable tables and formu- 
as; carefully cross-indexed for quick. easy reference. The 
book: s are substantially bound in half red morocco. 


WATKINS’ SPECIAL MOTORS 


3H. P. Single Cylinder . . 
6¢H.P Double tee. 


Cy 100 ibs. 

A strictly H ‘GRADE Motor that 
will give CONSTANT and EFFICIENT service. 
Especially adapted for CANOES and LIGHT 
BOATS. Aluminum base. copper water 
jacket, steel shaft, bronze bearings. 

THE WATKINS MOTOR CO. 
837-839 West Sixth Street CINCINNATI, OHIO 


PRICE _16-Ft. Family Launch 


SEND FOR OUR LIST OF BARGAINS 


THE VALLEY BOAT & ENGINE C0. Sittwaw: micn. 


THIS CATALOG' 
FULL OF VALUABLE INFORMATION TO EVERY 
\ BOAT OWNER ON 


RACING PROPELLER WHEELS. 
REVERSE GEARS AND 
MARINE ACCESSORIES 
LARGE CATALOG FREE. SEND TODAY, 


MICHIGAN WHEEL CO. 
1139MONROE AVE. GRAND RAPIDS. 


Largest Builders of 
2-cycle Motors in the 


H.R with Complete $ 
World. Over 1000 Outfit ready to install 
responsible dealers. ALSO 44TO 36nR 


G teed by a msible concern. Write 
for big ie and shows you all about 
these high motors and ho made. 


d, and are printed in large, clear type on special ° ie 
paper. 


Important Subjects Covered ———— 
Machine Shop Work—Vertical Milling Machine—Motor-Driven Shops—Shop Lighting 
—Forging—lectric Welding—Tool Making—Metallurgy—Manutacture of Iron and 
Steei—High-Speed Stee|—Fiews in Castings —Electric Lifting @hagnets Magnetic 
Clutches—Making a Machinist—The Ideal Foreman —Pattern Meking—Foundry Work 
—hutomatic Coal and Ore Handling Appliances—Machine Parte—Consiruction of 
Boilers—Types of Boiters—Boiler Accessories —Steam Pumps—Air he 
Steam Engine—The Stcam Turbine— Indicators —Vatve Gears—Refrigeration 

ducers—Gas Engines — Automebiles— Elevators —Sheet Metal Work—Practical 
in Mensuratlon—Mechanical Drawing—Drafting Room Organization—Machine Design. 


Sent Absolutely Free — Express Prepaid 


The complete seven volumes, not a sample volume, will be 
sent, express prepaid, for seven days’ free examination; return- 
able at our expense if they do not contain the information you 
want. If you keep the books, pay $2.00 seveu days after receipt 
and then $2.00 a yor: until you have paid the special intro- 
ductory price of 9.80. The regular price of this great 
yclopedia is is 


Just fill in and mail the coupon. It won't cost you a cent 
to examine these booka We know they'll be worth | 
times their cost to you. Mail the coupon now and you wil 
receive your books promptly. 

Another Great Free Offer 

With every set is included a year’s Consulting Momberchin, 
regular value $12.00, entitling you to the free advice of a st 
of expert Mechanical Engineers. This will give you practical 
help in handling your difficult working problems. There will 
be no limit to this service. A single problem solved for you 
might be worth more than the first cost of the books. 


AMERICAN T TECHNICAL SOCIETY, © CHICAGO, | U. AL 


"FREE EXAMINATION COUPON 
American Technical Society, Chicago, U. S.A. 


Please send Cyclopedia of Mechanical Engineering for seven days’ 
examination. I will send $2.00 within seven days and §2.00 a month until 
I have paid $19.40, or notify you and hold books subject to your order 
Title not to pass until fully paid. Pop. Mech. 12-13 


ADDRESS..... 


QCCUPATION. 


As I have had no previous dealings with you, I refer you to 


Please Mention Popular Mechanics 


—— 
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Blue White CHRISTMAS DIAMONDS Toms 


Give a Diamond for Christmas this year—the best of all gifts. Nothing could please wife or sweetheart better. Constantly ‘ 
ine: ing in value and always worth every cent you paid for it. Our startling low prices and easy long time terms will 
be revelation to you. By our methag you buy direct from the importers, save all middlemen’s profits and pay 
in little amounts from time to time. 

Certified Guarantee with every Diamond—guaranteeing its exact carat weight, color, quality and value, A 
safe way to buy and save money—no i i d have the Di d at once. 

Perfectly cut, blue white Diamonds, gleaming, sparkling, scintillating — genuine high quality. 
Nota cent to pay until you have examined the Diamond. We send you free m: ifying 
yee Any Diamond here illustrated or shown in our Beautiful, FREE, costly Art Catalog of 

jamonds and Watches, will be sent for ination without obligati This offer 
isopen toevery honest person—open to you. Note the wonderful values shown here. 


No. 30 (Platinum) %-'Ascarat — No. 31% ct. — No. 32% ct. 
No. 33% ct. — No.34% ct. — No. 35 % ct. 
No. 36 %-/s ct. — No. 37 56-Vact. — No. 38 5% ct. 
Compare these prices with others. : 

Terms 29% down and 10% monthly; 10% discount for cash. 


We import the rough Diamonds, cut them-here, save 
33 per cent duty. Give the saving to you. Write 
today for our big catalog and special World-beating 


offer of One Carat Diamonds for only $100, also 
about our unparalleled buy-back offer. 
All Diamonds, also Watches, on easy c fa 


rms — no money first. Sen 
for Catalog showing more 
than 1000 choicest AS 
30 $75. 32 $70. 


The Walker Edmund ‘Can 


Diamond Importérs, Dept. J 7 West Madison St., Chicage 


OLEDO MARINE MOTORS 
“Nothing Cheap but the Price” 
3H.P. 1 cyl. complete $ 65.00 
6 H.P.1 “84.00 


The Baldwin Lamp| 


Projectsa 14-candle power light 150 feet. Burns 
Acetylene gas. Weight, 6 0z.; height, 34 in. 


6H.P.2 “* 125.00 No oil, soot or glass. Absolutely safe and 
12H.P.2 “* ps 160.00 simple. Fifty hours’ light costs 25c. Ideal for 
18 H.P.3 “ se 250.00 Night Fishing, Trapping, Hunting or for work 


about the farm or machinery. Useful as well 
to replace automobile tires in the dark. 
your dealer cannot supply you write us direct 
No. 30 and ask for catalogue and free instructive 
; ‘$1 00 booklet, ‘Knots and How to Tie Them.” 


JOHN SIMMONS CO. 


d 
46x24¢ and for free c 
INIVERSAL MACHINE CO., Pike Ave. 


Other Sizes Made 11 Franklin St., New York City 


SHIPBUILDING IN SWITZERLAND—One is in 
the habit of thinking that vessels are always built along- 
side of some waterway into which they can be launch 
and it is, therefore, more or less of a surprise to be told 
that shipbuilding is done among the mountains of Switz- 
erland. One concern has under construction, at Win- 
terthur, a 200-ft. passenger boat for Lake Geneva. It 
will be fitted with oil engines of 1,400 hp. At Zurich, 
another firm is building a 200-ft. tug boat for the river 
Rhone in southern France. In both cases the vessels, 
after erection at the works, must be disassembled and 
shipped in a knock-down condition to the place of 
launching, there to be reassembled. 


“Cares for Itself 
at All Speeds” 


The combined experience of all 
Scripps owners seems to have 
established one fact in particular, 
namely: “The great dependa- 
bility of. the. Scripps Marine 
Power Plant,” as for instance : 


“*I have used a Model H Scripps for two 
years in a heavy 42-foot cabin boat, and 
have no fault to find with its work. I had 


the throttle and timer connected to the 
pilot house, along with the clutch; but I 
soon found the engine was flexible enough 
to care for itself at all speeds, and the only 
thing I have to watch now is the clutch 
lotors are made and steering wheel. I think you already 


Built of ‘ture-proof galvan- 
Mallins Steel Boats Can’t Sink @ ized. steel’ pistes. One. man 
control, never stall, silent 
under-water ex Cata- 
logue free. 
THE W.H. MULLINS CO. 
151 Franklin St., Salem, O. 


in 24 and 6 cylinder know my record of running for one year 


. and a half on one set of 6 dry cells. After 
sizes. Medium and Extra leaving these batteries in the boat for the 
Heavy Duty Types. 


“ second winter, they still had two volts of 
Send ‘or catalogue andin- current, which shows that the ignition 
formation about self-start- system of this engine uses about as little 


Makes Any Boat a Motor Boat 


current as anything in the engine line. 

Pm —— — and After leaving the engine in the boat all 
Hish- winter, it started off the first time I tried 
Scripps_Midget, a * it this spring, and has been running all 
Tender Motor. _ right ever since.” NORMAN J. SMITH 


SCRIPPS MOTOR COMPANY 


637 Lincoln Ave., DETROIT, MICH. 
SCRIPPS MOTORS ARE CARRIED IN STOCK BY 


Chicago, Ill.........0. L. Cosgrove & Co., 215-219 Englewood Ave. 

Philadelphia ....... W. E. Gochenaur, 631 Arch Street 

Jacksonville, Fla....Gibbs Gas Engine Co., Foot of Main Street 

Seattle, Wash. ......S. B. V. Miller, 72 Marion Street 

San Francisco, Cal. .California Gas Engine & Motor Boat Co., 76 Clem- 
entina Street 


Duluth, Minn. 
Toronto, Ont. . 


New Orleans, .-Arthur Duvic, 130 Chartres Street - 


New York.......+++ Bowler, Holmes & Hecker Co., 141 Liberty Street 


Los Angeles, Cal...Marine Engine & Supply Co., 109 East 7th Street 
Kelley Hardware Co., 118-120 W. Superior Street 
-Schofield-Holden Machine Co., 2 Carlow Avenue 


— 


This simple, light boat engine 
makes a motor boat of any boat 
in a jiffy—as quickly detached. 
Will take you 28 miles per gallon 
of gasoline in an 18 foot boat. 
Seven miles an hour in a rowboat! 
The most Power for the Price. 


The most Power for the Weight. 


“PORTO” 


2 Full H. P.-55 Lbs. 


The original, portable motor—20,000 
in use, guaranteed a year and sold on a 
month’s trial. 


Waterman Marine Motor Co., 230 Me. Eliott Ave., Detroit, Mich. 


O 
4 
8. 
get 
1 
i q 
Fully 
2 port, 
THE U . Bowling Green, 0. ( 
THE 
q Branches 
= | 
: 
§ 
fh 
D 
| : 
x 
x 
Write for cata- f 


The Only Practical Light 
for Motorcycles 


Prest-O-Lite is the only lighting oqeen that makes 
night riding possible, pleasant and SAFE. 

This ready-to-use gas costs no more—usually costs 
less — than the carbide a generator consumes. 

The first cost is 10). Prest-O-Lite never gets to be 
second-hand, and is alwaysa READY CASH ASSET. 

You can easily afford it. Youcannot afford to be with- 
outitif you rideatnight. Oneaccident might cost you 
more than years of Prest-O-Lite service. 

Easily attached to any motorcycle. We will arrange 
for immediate exchange service for anyone, anywhere, 

See any motorcycle (or automobile) dealer, or write us. 


DON’T ACCEPT AN IMITATION! 

The genuine Prest-O-Lite, when empty, can be immediately 
exchanged tor a full one, ANYWHERE AND ALWAYS. 
Imitations cannot. 


THE PREST.0- LITE CO., Inc., 265 Speedway, Indianapolis, Ind. 


Branch es and Bervieo 3 Stations Exchange Agencies 


NO-RIM-CUT TIRES 
(oopsY 10% Oversize — save half 
= tire bills— Write tor 
YE ‘A latest Tire Book. 
THE GOODYEAR TIRE & RUBBER comram. © Main Office and Factory, Akron, Ohio 
Branches and Agencies in| 03 Principal Citics. More Service Stations than Any Other Tire 


INDIAN MOTOCYCLES 


CRADLE SPRING FRAME. SEND FOR CATALOG. 


HENDEE MFG. CO., 911 State Street, Springfield, Mass. 


COMPLETE WITH 4 H. P. MOTOR 
$85 buys this 18 ft. Dunphy Semi Speed Model— for the complete 
finished K. D. frame, together with a H. P. motor and marine 
equipment. We carry in stock for immediate oe a complete 
line of finished launches, rowboats and canoes. Also K. D. frames 
for any kind of boat. Get our catalog. 


DUNPHY BOAT MFG. CO., Eau Claire, Wis. 


Oo | for the Knockdown frame of this 23-foot 
n Vv motor boat, including full-sized patterns and 
illustrated instructions to finish—speed 94 to 

$3 1 14 miles an hour—12 passengers. Now's 
the time to start assembling 

your boat. Write for Free Boat Book. I 
BROOKS MANUFACTURING CO. 9'44to 14 
8212 Sidney St. SAGINAW, MICH. 


Miles an Hour 


No valves, cams, gears, or complicated parts. Has sen- 
sitive governor, silent muffler, hopper cooled 
cylinder, automatic lubrication, nothing to get 
out of order. Runs washing machines, churns, 
separators, spray pumps, pump jacks, light 
farm and shop machinery, etc. 15 days’ free 
trial. Money back if not satisfactory. 
Write today for catalog. Agents and jobbers wanted. 
THE VIM MOTOR CO., 112 Water St., SANDUSKY, OHIO 


Your Hand 


Sime kind of sound with aid of the lat- 
est marvelous invention the remarkable 


NEW 8-TONE 


Mears Ear Phone 


—the final triumph of the inventor of the 
first successful multi-tone ear phone. Eight 
Tones! Eizht different adjustments to suit every 
condition of the ear, Sufferers from deafness every- 
where welcomed the Mears Four-Tone as the first 
perfected hearing device. It was a scientific marvel. 
But all its wonderful powers have been Doubled in 
the amazing new Eight-Tone Mears— just out! The 
new Eight-Tone ear phone makes every kind and 
“shade” of sound as distinct to the deaf as shades of 
color are distinct to the perfect eyes. 


Our Direct Offer 


If you write at once we will make you our 
lowest net price direct from our laboratory to 
you—an offer that saves you all middlemen’s 
profits. But don’t make up your mind to keep 
the instrument on any terms until you have 
first tested and tried it thoroughly at our risk. 
Then, if you are satisfied, you can pay the labo- 
ratory price in small monthly payments if 
desired. Don't miss this opportunity. Take advantage 
of it today. Already more than 40,000 Mears Ear Phones 
have been sold. Wehavedt 
iscontinuedatiour 

Notice: American branch offices and 

agencies. The New 8-Tone ~~ is sold direct 

from our New York office only. 


vo, FREE 
Your Own Home 

Every’ Mears Ear Phone is sold only on Free 
Trial. Ask about our great free trial offer. Test this 
amazing instrument on your own ears, under any con- 
ditions of service for 15 days. Nothing to pay for the 
trial. The Mears Ear Phone is the only scientific and 


perfect hearing device for the deaf. Already 14,000 
Single Tone Mears Ear Phones have been sold. 


Send Coupon Now 
For Free Book 


If you live in New York call at < Phone Co. 
our office for free demonstration, é 
Dept. 1199 
The Mears Ear Phone book ex- Sasw 34th 
plains all the causes of deaf- t 
ness; tells how to stop the prog- ? ew York, N. Y. 
ress of the malady and how to @ Gentlemen: Please 
treat it. Send the couponat @ mail me, free and post 
once for Free Book and ‘our a paid, your Mears Ear 
Special Limited Introduc- 7 Phone Booklet and partic- 
tory Offer. Send at once. i. ulars of your Special Intro- 
ductory Offer on your new 


Mears Ear Phone 
Co., Dept.1is9 


45 W. 34th Strovt Name 
New York, N. Y. 
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The Only Self-Starting 1014 an 
Motorcycle in the World | “fs 


The Flying Merkel has all the features that other motor- oe an 

cycle manufacturers have long been striving to attain,— We still have 
Self-Starter— Unit Power Plant—Spring Frame and 
Fork—Hygienic Saddle—etc. 
powerful stock machine in the world. 
Flying Merkel won all the national endurance runs. 


THE MIAMI CYCLE & MFG. CO., 350 Hanover St., Middletown, Ohio 


It is the fastest and most room for 


In 1913 the LIVE AGENTS 


business grow- 


Enormous field for 


Each Auto Sold Means More Tires to Mend 
Funes and blowouts are common. Tires 
need retreading and vul- 
canizing. Something 
going wrong all the 


time. Thousands 
forced to buy new 
tires because they 
can’t get old ones 
fixed. Think of the 


money, Autos make same 
proposition—only ten times 
bigger and better. Users of 
Haywood Tire Repair Plants are 


money. A man who 


bought a p — September, 1911, 


has cleared over 
Be the first to start. 


xperi rience unnecessary. You 
uick. Simply follow direc- 
isiness comes fast and easy, 


Repair Tires at Home 
young men!—repair father's tires— 
the money he pays garage man. et 
the neighbors’ work. Auto owners 
—repair your own tires—save money— 
have outfits for home use. Anyhow 
Send today for catalog 
explaining wonderful money making 
possibilities in this field. 


> HAYWOOD TIRE & EQUIPMENT CO. 


INDIANAPOLIS, IND. 


SUBWAY TRAFFIC IN NEW YORK—The New 


York subway and elevated roads carried 634,316,516 
passengers in 1912, an increase over the previous year 
of over 27,000,000. The greater part of this increase 
was on the subway. 


Convert Your Wheel Into a 
Motor-Cycle 
Hill Climber. More STEFFEYS’ in use 


MEG Send stamp for circulars. 
MFG. CO., Girard Ave. and 30thSt., Phila., 


Motorcycle Prices Smashed 


Used machines. Standard makes. 
Many factory demonstrators at $40.00 


WAGNER REBUILT MOTOR WORKS ve. 


WE BUY AND TRADE ALL MAKES 
Send for bargain bulletin and cut rate supp'y list 


Diamond ! Automobile Squeegee Tread Tires 


You have exactly the same tire problems as ae >, arr 
I this, we have built for you a tire made of the same 
Vitali 

struction, and built in exactly the same manner as the auto- 
mohile tire. Diamond Vitalized Rubber Motorcycle ‘lires 
are made with the Saescgee —, Studded Tread and Perfect 3- 
Point Rim Contact; also t **More Mileage” Strip on the 
tread, an exclusive feature. “won't slip— 
won't slide — won't skid— but grip and hold. 


YOU CAN NOW 
IN YOUR MOTORCYCLE OR BIC 


Rubber, the same fabric, the same principle of eon- 


OUR DEALER CAN SUPPLY YOUS=" 


Please Mention Popular Mechanics 


THE GREAT 
AMERICAN 


9-12 H.P. Chain 
DRIVE TWIN 
Send for catalog 
and prices. 
EAGLE MOTOR C8. 
(P.M.) Brockton, 
Mass 
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MAKE YOUR BIKE A 


MOTORCYCLE 


at a small cost, by using our 
attachable outfit. Fits any 
Bicycle. Easily attached. No 
special tools required. 


“It is Cheap Cheap Riding” 


a. Greenfield, enfield, of 1 Texas, writes: “The motor 
Lordered from you some time ago has given good 
satisfaction, Carries me up any hi land against 
any wind. It is fers ap riding.” Mr. Dunning, 
of Min ns, writes: he motor I recetved Jrom 

ou last fall has given perfect satisfaction and 
is ali and more than you claim it to be. Lama 
man weighing 180 /bs., and it takes me anywhere 
that could be expect a. It took me seven miles 
over rough and hilly roads in fifteen ot yaaa 
Will be glad to recommend it to anyone.” 

REEB BOOK Write today for oneal listand 
F free booklet, fully describing 
the SHAW Bicycle Motor Attachment. Motor- 
eycles all makes, newand second-hand, $35.00 up. 


SHAW MANUFACTURING CO. 
Dept. 6 GALESBURG, KANSAS 


= RIDER AGENTS WANTED 


in each town to ride and exhibit ww 1914 model, Write 


Sor Special Ofer. Fin 
Guaranteed 1914 Models Seis PIO fo 27 
with Consser. Braise and Puncture-Proof Tires. 


1912 and 1913M t 
ALL OF BEST 
0 Second-! Hand Wheels 
oe and models, a as 


Great Gearing Sale. to $8 

We 2 without a cent 

coaster-brake wheels, lamps, and 

sun usual prices. DO NOT 


D CYCLE CO. Dept.nios "CHICAGO 


Motorcycle 


SIMPLE=NEAT 
7 SERVICEABLE 


Send 10 cents for catalog 


| THE SCHICKEL MOTOR cO., 69 Garden St, STAMFORD, CONN. 


1914 Peerless Motorcycle 


With Free Engine Idler and 
together 
re in 


and those Wanton Qualities 
for low cost of 


B MILES FOR ONE CENT 
Agents Wanted— Libera! Discounts 


PEERLESS MOTORCYCLE CO.. 179 Huntington Ave., BOSTON, MASS. 


. 0 by buying your 
motorcycle sun- 
Save 
from us. Send 


for our book of 
motorcycle supplies. Absolutely free to all 
riders for the asking. 


MOTORCYCLE CO-OPERATIVE CO., 471 Woodward Ave., DETROIT 


Morgan Gas Lighter 
Agents wanted everywhere 
|to handle this Specialty. 
LARGE PROFITS 
Increasing Demand. Send 
for Territory and Sample. 
B. MORGAN, Bellevue St., Newport, R. |. 


More Knowledge — More Pay 


The engineer who gets the money is the one 
who knows. Get the knowledge you need to put 
yourself in thisclass. Prepare yourself at home, 
with the aid of this complete engineering library, 
to get the big job and the big pay. 


The Seven Volume Cyclopedia of 


Steam Engineering 


is written by 27 experts 


It will give you a knowledge of steam ppngeting het 
cannot be obtained from any other set of very 
section, every page, every line, is full of practical, up-to- 
date information just suited to your particular needs. 

Contains 3, 300 pages; 2,500 illustrations; full-page plates, 
diagrams, etc.; hundreds of valuable tables and formulas ; care- 
fully cross-indexed for quick, easy reference. The seven large 
volumes are bound in half red morocco, gold stamped, and are 
printed in large, clear type on special quality paper. 


READ THIS SYNOPSIS 


Construction of Boilers — Boiler Accessories — Fuel Economizers — 
Mechanieal Stokers—Steam Pumps— E nd 

Valve Gears— Steam Tarbines — 
Automobiles— Carburetors— Locomotive Boilers and Eng 
Air-Brake — Single-Phase Electric Railway — Elevators 
Roilers— Marine Engines— Heating and Ventilating—Compressed 
Air — Transmission — Absorption and Compression Refrigeration — 
Ammonia Machines— Direct Current Dynamos and Motors — Manage- 
ment of Dynamos and Motors— Electric Wiring— Electric Lighting, ete. 


Sent Free — Express Prepaid 


The complete seven volumes, not a sample volume, will be 
sent, express prepaid, for seven days’ free examination; 
returnable at our Ty if the boo A 4 do not contain the 
information you want. ‘ou keep them, pay $2.00 seven 
days after receipt and then 2.00 a month until you have paid 
the special introductory Sy e pot $19.80. The regular price of 
this great Cyclopedia i ia $35, 

Just fill in and mail the om It won't cost you a cent 
to examine the books. We know they'll be worth many times 
their cost to you. Mail the coupon now and you'll receive 
your books promptly. 


$12.00 Consulting Membership Free 


With every set is included a year’s Graspiting Me mbership, 
regular value $12.00, entitling ros to the free re ofa stat 
of Engineering Experts. This will give you uctical help 
handling working problems which are too specific to be ta 
up in detail in the Cyclopedia, There will be no limit to this 
service. A single problem solved for you might be worth more 
than the first cost of the books. 


American Technical Society, Chicago, U.S. A. 


FREE EXAMINATION COUPON 


A i Technical Society, Chi U.S.A. 
Please send set Cyclopedia of Engineering for seven days’ 
free examination. I will send $2.00 within seven days and $2.00 


a month until I have paid $19.80; or notify you to send for the 
ks. Title not to pass until fully paid. Pop. Mech.12-13 


As I have had no previous dealings with you, I refer you to 
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Champion Priming Plugs 
(you Start Any Motor, in Any Weather 


ject gasoline. Passing 
through its 
own channel 
to plug base, 
it vaporizes 
directly at 

spark point. 


You are independent of weather conditions and low grade fuel 
troubles if your motor has Champion Priming Plugs. 


They put the few drops of gasoline .needed for starting right 
where you want them—then fire them with a hot, fat 
“Champion”’ spark. 


You can’t get the same effect with priming cocks; they admit 
the gasoline too far away from the firing points. 


With Champion Priming Plugs the fluid goes down through a channel in the 
wall of the plug itself, making gas at the point of greatest heat. 


Study the picture. Our system is so simple that you can see it easier than 
we can tell it. 


Champion Priming Plugs won’t leak compression and they won’t ‘‘soot up.’’ 


They are the best spark plugs made; that’s why the manufacturers of three- 
fourths of all the cars made in America use them today. 


New steel We guarantee them to work perfectly—or your money back. 
hardened ani See that the name “Champion” is on the porcelain. 
fertcct com. Champion Priming Plugs for motor car, motorcycle, motor boat or other 
Sight motors, $1.25 each. 


seat. Steel cone 


jock washer If your dealer is not ready to supply you with CHAMPION PRIMING PLUGS, don’t de- 
* Curely against ay. Remit tous in any safe, convenient form for the number of priming plugs you need 


vibration. and we will send them to you—guaranteed and prepaid—the day your order is received. 


Champion Spark Plug Company,402 Avonda!s Ave., Toledo, Ohio 


Solar Motorcycle Lamps 


are the neatest looking, strongest and most 
efficient lamps made. The product of light 
speciaiists, makers of 90% of the automo- 
bile lamps used on the high grade cars of 
America. Catalog shows many Pay ym 
gas, oil and electric. Write for it today. send 25 2. fer king dre 
BADGER BRASS MFG. CO. shaft drive. mad 
Kenosha, Wis. New York City, N. Y. carry you anywhere you want to go. THE # 


‘THE MACHINE FOR YOU! 


You'll like the Twin Limited! You'll admire its exclusive new features, 
its superior construction, its ge reliability. Above all, you will appreciate 
the way we have built speed, power and genuine motorcycle comfort into i I 
this machine. Once you ride the Twin Limited, you will realize that it is now ible to ride — 
a motorcycle all day long without feeling “all in.” The Twin Limited is in a class by itself for comfortable riding. 


SPECIAL FEATURES 


can ue “ild this won- 


unique in design and rior to — ng ever invented toabsorb shock. 
ra Strong Frame, of best steel tubing, reinforced at every point. 


of the features that have made the Feilbach Limited so popular. 
Price $290.00 “and Worth Every Cent of it.’’ 
Single Cylinder Feilbach, $240.00. 


FEILBACH MOTOR CO. 


: LONG TRAIN HAULED BY ONE LOCOMO. 
| $40 Motorcycle TIVE—A train consisting of 98 loaded cars and caboose 
Y We have the largest line of was recently hauled 111 miles in five hours with a 
new and used Motorcycles in single Mikado locomotive. The run was made for the 
the country at the lowest purpose of testing the capacity of new locomotives of 
prices. We also have a thor- this type and seven tons of coal were consumed. There 
oughly equipped repair de- were three brakemen in the crew. 
partment and are in position to furnish airs for any G " Riles “naa > 
machine. Send us your machine to be overhauled. We  uasoline exports from the United States totaled 
pay cash for second hand motorcycles. Send for Catalog. 82,000,000 gal. in the fiscal year 1913. 
HARRY R. GEER CO., 888 McLaran Ave., ST. LOUIS, MO. 


otor- which win 
1, Buffalo, 


Longitudinal Spring Seat Support and improved Spring Fork, both new and 


Cam shaft supported by two large bearings, similar to the large bearing 
of the crank shaft. The quiet operation and fe wer of its engine is one 
i 


Write for circular “A” giving full details of both single and Twin Limited. 


\ 1148 Holton Street Milwaukee, Wis. y, 
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ness are happily 
combined in the 
Bissell sweeper, 
making it popular: 
asa holiday present 
everywhere. 


BISSELL’S 


“Cyco” BALL BEARING 


Carpet Sweeper 
makes a sensible, 
suitable gift that 
will be thoroughly 
appreciated during , 
the years of daily 
comfort and con- 
venience resulting 
from its use—runs easy, 
sweeps perfectly and confines the 
dust. Models from the plainly prac- 
tical to the most ornate in design 
and finish. A woman wants two 
sweepers—one to keep upstairs. 
$2.75 to $5.75 at all the be best 

Booklet on request. 


Bissell Carpet Sweeper Co. 
Grand Rapids, Mich. 


Outfit consists of , T- Tri 
angles, Fine Set of Instruments, Scale 

acks, Pencils, Rubber, Cu te y 
your boy 


, etc. Bu: 
is outfitand start him off to be 

your money on ini 
unless you yourself can see that the boy 
| bas mechanical ab abuiity: Better outfits for 
$5.80, $8.75 and $12 mt on receipt 

ce. 

wanted in to us. 


G. 
39-32 Clinton St., Newark, J. Felten few York, 


Wonders Never Cease 


The Newly Perfected Air Rifle, 
Model 6s 9 Shoots Th 


rough 
One-half Inch Pine 


BENJAMIN 


OUT OF 
of CONSTRUCTION. No springs. 
Pump gun using compressed air. 
Force of shot under control. Shoots 
strong Th 
tice or small game ri 


Largest 


The 

gun that 

every boy and 

man is looking for. 


disc One 
thousand shots for fifteen cents. Gun is finely 
finished. Circulars and information sent on request. 
BENJAMIN AI 


Men's and Women's Sizes 


A Superb Gift 
Special 
Offer! 


HE sunerb Burlington, now at the DIRECT rock- 
bottom | —the same rice that even the wholesale jeweler 
must pay. A watch of the very latest model, the popular new 

thin design, adjusted to thesecond—19 jewels—« iusted to positions 
AND temperature AND isochronism—the mort perfect product of 
the wor.@’s most expert watch manufacturers—at the price that 

even wholesale jewelers must pay. 


This rock-bottom price, either for cash or $2.50a month! We send 
the wore on approval, prepaid, not a cent in advance. 


Newest Ideas in Watches 


Open face or hunting case, ladies’ or gentlemen's sizes. All the 

new designs in cases, Note especially Blo. k and Ribbon Mono- 

—y Diamond Set, L odge, French Art and Dragon Designs, etc. 
jogue shows compete illustrations. See coupon below 


00k TREE 
Sent on Request 
Learn the inside facts about watch pri- .¢ ook Ccupon 
ces, and the many superior points of ee" Burlington Watch Co. 
the Burlington over double-priced JS. St. and Marshall Blvd. - 
products. Just send the coupon 49 Sa 19th St, arsha 
or a letter or a postal, // rite Dept. 9199 Chicago, Ill. 


while this efer lasts. Please send me (without obli- 


Burlington Watch = @ gation and prepaid) your free 
Dept. 9199 : book on watches with full explana- 
19th Street and <® tion of your cash of $2.50 a month offer 
Marshall bil the Burlington Watch. 


Chicago 
Name. 


Please 


POPULAR MECHANICS ADVERTISING SECTION 153 
RE 
A Popular 
Gift— 
\ Z 
O's 
& 44 
“WE SWEEP 
‘THE WORLD” 
$3.80 
| lio Setter Christmas Gift for Boy or Man 
} 
| NO MORE RUBBER 
ump r VALVES. CANNOT GET 
| 
Gun 
| 
North Broadway, St. Louis, Mo 


f 
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Great Gamera Offer 
Complete Picture Taking Outfit» 


With enough supplies to make 16 finished post card photographs 


A second 
to take ’em— 
A minute 


Here at last! Most wonderful camera 
invention of the age. A photographic innovation 
—the camera the world has waited for—the very 
camera you have always wanted. 


The “‘Mandel-ette” 


A One Minute Camera 

The only “‘sure-shot” picture taker. A one minute 
camera that takes pictures direct on paper post c 
and finishes them in a minute’s time without using films, 
plates, printing or dark-room. Eliminates all fuss, muss, 
tanks, trays and trouble. No more expensive camera 
accessories. No developer worries. Everything so simple 
a child can operate it. 


No Experience Necessary 


The “ Mandel-ette” takes and finishes post card photo- 
graphs right within the camera in one minute. To make 
a picture you just snap the button, send the card down 
into the developer cup and—PRESTO— in one minute the 
picture is ready to see, completely finished. The pictures 
are made at a cost of only 14%e per picture—just a tenth 
of what it costs with the ordinary camera. 

The “* Mandel-ette” weighs about 24 ounces—no more 
than the ordinary camera; Its size is about 4x4'¢x6 inches ; 
size of pictures, 24% x3% inches; semi-automatic; loads 
in daylight with either 16 or 50 cards at one time; high 
grade, universal focus lens; perfect working shutter; one 
or several pictures may be developed at atime—while one 
develops you take another; no over-development; plain 
instructions enable you to start making finished pictures 
at once. 


GREAT CHRISTMAS OFFER 
$520 Complete Outfit $520 


(S0c extra by Parcels Post) 

This is the most amazing camera offer ever made. Nothing 
so ideal for a Christmas gift as a *“* Mandel-ette”’ Camera 
Outfit. Only $5.00 gets this outfit, which consists of the 
camera, 16 sensitized post cards, and aone pint can of liquid 
developer, all ready to use. (Additional post cards, 25c per 

ackage of 16.) Send for this outfit today and get real 

‘picture taking joys.” Make pictures of the baby in every 
possible pose, of the old folks, your friends and neighbors. No 
end of sport making finished pictures in one minute with the 
“ Mandel-ette.” Send money order, draft or check—only $5.00 
for the outfit, 50c extra by Parcels Post, and 25c per package 
of additional cards. BOOKLET FREE. Address either office. 


THE CHICAGO FERROTYPE COMPANY 
A94 Ferrotype Bidg., Congress, & Laflin Sts., CHICAGO, ILL. 
Dept. A94, 89-91 Delancey St., NEW YORK, N. Y. 


SAVE 30% 507% 


ON YOUR FURNITURE 


Build it in your own home furniture in sections, finished 
from finished sections bought to your order—your choice of 
direct from our factory—at eight shades —hand rubbed 
actual tact prices. polish—and ship direct to you 

All you need is a screw-driver with full directions so that you 
and your spare time. All you can set up any piece right in 
pay is for actual value of your home in just your spare 
materials and workmanship. time and save from 30 per 

Webuild the complete“Come- cent to 50 per cent of what you 
Packt” line of would pay for 
high quality liv- 


SECTIONAL 
common, old 
ing, dining, bed- OME-PACK style furniture 


room and den elsewhere. 


SOLD ON A FULL YEAR’S TRIAL 


When you buy your furniture on this new plan—this new idea 
that has surprised the furniture world—you get 4 per c 
quality, because you see each piece in sections before they are 
assembled. Nothing can be covered up— you get actual quality. 

Every piece of Come-Packt Furniture is of pure quarter-sawn 
WHITE oak—not red oak, or any other cheap grade of oak or 
imitation —it has the character that befits 
ond distinguishes of agality. It 4 
s guaranteed — and sold upon a year's 
free trial. , Learn all about the 


SOLID WORTH AND 
BEAUTIFUL CREA- 
TIONS OF COME- 
PACKT CRAFTS- 
MANSHIP 


If you love beautiful things in 
the home — furniture of actual 
worth and character throughout 
—then send for our big new cat- 4 
alog today and learn how this of Come-Packt Bargains 


great, new idea of furniture 
built in i hi d 


ons This handsome table is Quar- 
direct from factory to you will ter-Sawn White Oak, with rich, 
save you one-half in price and 
will offer you a choice of designs 
and finishes that will give your 
nome an atmosphere of harmony 
and taste. 
Laake this beautiful Mission polish. Height, 30 inches; top, 
rary Table, for instance, meas- 
ure out its dimensions with a "Old choice 
tape measure. ae ne | it with T+ comes to you in four sections, 
ene-half—and Ne shipped at knock-down rates— 
antes, Shipping weight 150 lbs. 

full year’s money-back guarantee. 

Although our business is com- With a screw-driver and just 
paratively new, we are now sup- your spare time you have a 
plying regularly over 30,000 table that would ordinarily sell 
ones who appreciate for $25. 

wisdom of buying quality at 
less than is usually oF for ordi- Our Factory Price, Shipped 
nary grades of furniture. in Finished , Only $11.75 


SEND FOR THIS NEW CATALOG TODAY 


Our advance 1914 catalog is ready for distribution. It is the most beautiful 
furniture book ever given away—tells all the details— gives you a choice of 
over 400 pieces in living, dining and bedroom furniture—color plates showing 
the exquisite finish and upholstering—factory prices. Write for this beautiful 
big book today — it is free — prepaid. 


COME-PACKT FURNITURE CO., 1201 Fernwood Ave., TOLEDO, 0. 


GREENWICH TIME ADOPTED BY BRAZIL— 
Brazil has recently decided to join the great nations of 
the world in the use of the meridian of Greenwich for 
reckoning official time, it heretofore having been one of 
the few commercial nations to prefer its own meridian. 
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L This all Wool Heavy Knit Sweater Coat with 
oo Large ROLL COLLAR at this amazing low 
——— price. Regular $7.00 value, hand finished 
Buttonholes. Pearl Buttons. This isthe kind of asweater 
that will last for years. nd chest measurement and 
color with Money Order and we will send this at once. 
SWEATER COAT KNITTING CO., 
150 E. Exchange St. AKRON, OHIO 
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We Ship, Privilege of Examination 

Before buying a diamond or other jewelry let us prove by 
satisfied buyers the tremendous savings in our prices under 
dealers, mail order, retail or even wholesalers. 

Our Big Bargain Bulletin tells the whole story—how as 
“Headquarters for Loans” for over 60 years, we have advanced 
money on fine diamonds, watches, etc. Our investme ” buta 
fraction of their real value. Th is of unred 


listings fully descri 


Unredeemed Price......... 


filled case. Prime condition. 


—the necessity for disposing of ‘yy is a real reason 1) of 
the amazingly low So Send for free copy of illustrated 


Worth While Christmas Gifts 


No. 341568— Seven in one diamond 


nificent guaranteed weizht and quality 
blue-white perfect cut solitaire diamond 
gentleman’s ring. Try to match it at $200. 

Guaranteed $108. 35 


No. 255489—A iigin watch, 
15-jeweled in genuine 20-year go 


match it at segular price $15. $6 
Unredeemed Price 


Money-Back Guarantee 


We pay expressage and run all risk of pleasing you in the examination. 
Your money back if any article should pet > pe ectlv ee pape to 


even th: exactly as reoresent is is backed by our 3750.2 
000 capi SIXTY YEARS x ONE LOCATION i roof of our reliability. 
Jos. DeRoy & Sons 
Smithfield Street 312 DeRoy Building, Pittsburgh, Pa. 

by per Farmers’ Depos't National 


Try t 


25 


andl 


Gas and Gasoline Engines 


They coviol. can’t be beat; that is what 
they are all telli 

of our Engines. We sell them with a tria 
privilege and absolutely guarantee them. 
We can furnish castings and blue prints of our 
Steam, Gas and Gasoline Engines at reasonable 
prices. Write us for further information and prices. 


W. Washington BI CHICAGO, ILL. 


H. P. Air and Water Cooled 


ng us of the wonderful abilit 


GARAGES 


For Automobiles and Motorcycles 


$30 and Up 


Easy to put up. Portable. 
All sizes. Postal brings 
latest illustrated catalog. 


THE EDWARDS 1 MPG. CC CO., 320-370 Eggleston Ave., Cincinnati, 0. 


HEELS 


At your shoe dealers, 50c a pair, attached 


$7.50 %. R: 

Here’s Big Money for You 
up Hundreds of operators are making $75 weekly. 

. oucan do as well with this wonderful 
DIAMONDPOST CARD GUN 

— It makes three sizes post cards including mailing 

size, also photo buttons without plates or films. 

Finished pictures delivered on The Spot in a Minute. 

No Dark Room Required 
8c Profit on Every Dime. Write today for samples of 

work and full Grasp this opportunity NOW. 
ee 2 INTERNATIONAL METAL & FERROTYPE CO. 
owe Dept. 901 CHICAGO, ILL. 


One Dollar 
Will Perfect Your Talking Machine 


Buy a 


Masterphone 


The Ideal 
Clarifier and 
Record Saver 


Asimpledevice instantly attached to any sound 
box. Just slip it on and listen. You will hear 
a wonderful improvement in the reproduction. 
Every word and note will be clear and true. 
The mechanical effect will entirely disappear 
and your records will remain perfect, because 
of the imperceptible wear of the fine needle 
used with the Masterphone. 
If your dealer does not keep the Masterphone, 


send us one dollar for one by return mail. State if 
for Victor or Columbia and type of sound box. 


Send today to Dept. I. 


THE MASTERPHONE CORPORATION 
187 Broadway NEW YORK CITY 


Chauffeur’s Law Book! 


each sta te What the fees are the. fret 
and renewals Driving laws and regulations— 


ights and privileges of the chauffeur—And scores 
valuable facts every chauffeur should know. 
is book, at book store, would sell for 


it se ~ us 10c for a copy of the American 
feur and with it we will send you this book free. 
This offer is pate | for a limited time to get 4 


leur 
lives’ in automobile field and the 
only one published exetanives in the interest of 


Four name on Sapen below and send it with 
Oc in stamps or_coin, and we will forward the 
~ and a current copy © the 

by return 


THE AMERICAN CHAUFFEUR 
PUBLISHING CO. 
251 BUTLER BUILDING CINCINNATI, OHIO 


Please Mention Populer Mechanics 


POPULAR MECHANICS ADVERTISING SECTION 155 
Y2Saved 
OnUnredeemed Pledges 
Sam, Diamonds and Watches 
\, Examine—It Satisfied, Pay—If Not, Return. 
‘ry to match it at wri | 
Get your copy z = 
today | HAUFFEURS}) 
| LAW BOM 
— Z 
| 
| Wzy \\ 1 man who drives his own car. Every issue crammed 
| \ with valuable articles that will make you a better 


— 
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5Years lo Pay 


We will ship a strictly High Grade Schmoller & 
Mueller sweet toned Piano direct to your home with- 
out any ——. on your part whatever to buy — 
allow you a full Aan Ws s Free Taal. and then if you 
decide to keep it let you take Five "Years to pay at 
a rate as low as only 


10 CENTS A DAY 


You can easily save that. 

Why not embrace the opportunity at once to 
secure such a Piano from this old, reliable Company 
established in 1859, on terms to absolutely suit 
your convenience? 


And buying 
in this manner direct from us you 


Save from $100 10 $175 
Guarantee for 25 Years 


back of which is our $1,000,000 Capital and Surplus. Thousands of 
satisfied un endorse the Schmoller & the 
best piano made. k for full particulars now. Mail Free Coupon t 


SCHMOLLER & MUELLER PIANO CO., Dept. PM. 312, OMAHA, NEB. 
Send me free Catalog checked below, withall information. 


NAME 


ADDRE! 


Fiano Catalog ‘Play er “Piano Catalog” 


Paper is Stronger Than Wood 


Railroad car wheels have been made K paper, they are strong as steel. Wooden 

car wheels are never used. Wood splits. A genius has now invented indestruct- 

ible paper file handles. They 

cannot 8 or splinter, are 

smooth n’t raise blisters. 
w 


tee two 

a ones for every split handle 
ned. Rememaber the it Elastic 

Grip Paper Handles will outiast a vast quantity “the on es ot are using now, 
Low price--long life. Special offer: 50 ass ~ one Dollar plus postage; 


Samples 10c prepaid. Ask your dealer. 
Schuchardt & Schutte, 90 West St., Bidg., Mi Can. 


You Lift One Side— 
One Man Top Lifter 
Lifts the Other 


Fits any length car. Takes hold of one side of 
top, raising or lowering it as fast or as slow as 
you raise or lower the other side. One man 
alone needed. Insures against bow breaking. 
Prevents scratching car body. Worksso easy that 
a 16 year old y or girl can alone raise or 
lower the heaviest top. A wonderful conveni- 
Up 0 occupy little space. Fits into Door Pocke 
1.50 Send $1.50 direct tous, if your garage Goes into Door 
or accessory dealer cannot supply you. | Pocket When 
Lifter will besent Parcel] Post Not in Use 


Auto-Top Lifter Co., 49 E. 9th St., 


STEEL Shingle! 


Allover the country men are tearing off wood, 
prepared paper, tin and galvanized roofs. Nailing 
on “ Tightcote” S-T-E-E-L. For only “ Tightcote”’ 
STEEL can be rot-proof, fire- and 
It had to come, for this is the Age of Steel. 


Cheaper, Too! 


Curiously enough, Steel shingles, as we sell them, 
direct from factory to user, are now cheaper than wood. 

And easier put on. Instead of nailing one at a time. 
these chlngies go on in big clusters—100 or more at once. No 
extras n ed. No special tools. No expert workmen. No 
painting required Yet practically no wear-out to an Edwards Steel Roof 


tcote Process.”’ i does the work like 
magic, as 125, users are glad to testify. 

We not only sell direct, but pay the 
Edwards’ Offer freight. No such rooting bargain ever 
offered before. Just send Postal fur Roof Book No. 1250. Then see 
if you ever before saw such prices and such quality. Please give 
size of roof, if you can. 

HE EOWARDS COMPANY 

1200-1250 Lock Street INCINNATI, OHIO 


All-One-Piece Steel Kitchen Knife 


Something new—all of one piece ofsteel. No bettersteel in any 
knife at any price — keen edge — no crevices to collect ot or 
rease —clean—sanitary. 3 types—short, medium and long 
lades, 15c each. To introduce, in sets of three, 35¢ postpai 
Money back if not satisfi- 
Absolutely the biggest v: 1- 
ue ever offered in cutlery. 


MIDDLEWEST FACTORIES CO. 
624 Ave., Mil Wis. 


AGEN 
WANTED 


A Praéti ical-Gift 


3 Nothing you could 


choose for a smoker “ 
could be appreciated re 
more — it's a gift with 


lasting value —a gift that reminds 


of the. giver every day in"the year. Made in 
i 
Grab’s Automatic 
rass 
Lighter and Ash Tray 4 
Does away with smutty matches. A sim- Cigar 
ple pressure on the lever and there's 
a big steady flame for a light. No dirt Rests 


—no bother — over 1000 lights for a 
cent. Made i + two models; Senior, 
$3—Junior, $ 
If dealer can’t supply, 
we will ship either 
model postpaid on receipt of price. 


Victor M. Grab & Compan 
119 Ashland Block Chicago, 


jz ] 


i! 
Freight Trial | How Rust Was Done Away With 
| = ome 8 | _ Ordinary metal roofing rusts. This doesn’t. For we 

| E =? invented a method which, applied to Open Hearth Steel, | 
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Your Efficiency 


Hansen’s Gloves are more than protec- 
tion and covering for the hand: they 
keep it in training—in perfect condition. 
This is due to their varied, ee 
construction—for every man 

suit his wor 


Hansen’s Gloves 


Add to your working capacity and safety: give 
absolute comfort with flexibility and ~ FF fit. 
No binding seams, no cratching rivets. Made in 
’ 500 styles and s:zes exactly planned for the needs 
of mechanics, auioists, cyclists, farmers—for every 
trade, all lines of railroading 
and every sport. Write for 
our free book. The skins 
used are all tanned by 
special Hansen 
rocess. The 
eather will not 
shrink, shrivel, 
harden, crack 
or peel. Washing 
in gasoline 
easily cleans and 
leaves them soft and 
ly. Ifthere is not 
i a Hansen dealer near be 
write us where to buy. 


0. C. Hansen Mfg. Co. 


291 Milwaukee St. 
Milwaukee, Wis. j 
2 


The total number of bricks used in building opera- 
tions in New York City, in 1912, was 1,019,250,000, 
an increase of 93,187,000 over the previous year. The 
cost of these bricks was $5,858,770. 


REO THE FIFTH R. E. Olds famous car—the 


gcarin itsclass. The 
latest model sells at $1,175, completely equipped—electric 


Starter and electric lights. 30 to 35 horsepower. 


R. M. OWEN & CO., General Sales 
REO MOTOR CAR CO. 


PENNSYLVANIA. 
VACUUM! CUPYTIRES 


FRE if interested in Tool Grinders, 
send for our new booklet “A Sharp 
ng andmal ing, we include a e india 
DIKE 


Pocket Stone, also our famous book *‘How to Sharpen.” 


NSING, MICH. 


PIKE MANUFACTURING CO., 100 Main St., PIKE, N.H. 


Rock Botton! 


Yes, Rock-Bottom Prices, and On 


1) 


This is positively the greatest piano offer 
evermade—rock-bottom prices—easy payments, 
if. you Wish—absolutely free trial—a_ four week's free 
trial in yourown home. You will be amazed at the direct-from- 
the-factor: prices on the famous Wing Viena, We positively 
save you from $150 to $250 on the purchase of this magnificent 
instrument We will convince the purchaser by shipping your 
choice of a piano on approval—all freight prepa.d in advance— 
an absolutely free trial for four weeks in your own home. If 
you write at once you may have the Wing equipped with our 
wonderful Instrumental Accom iment, without extra charce 
—giving theetiects of the guitar, ,zither, banjoand mandolin. 


Every Discount Goes Direct To You 


The Wing Piano is sold direct at the wholesale price 
from the factory—yes, direct from our exclusive piano factory 
without going through the hands of asingle middleman, When 
you buy a Wing Piano you pay no salesmen’s, dealers’ or middle- 


— 
—— 


men’s profits. ‘e have cut out all middlemen and you put the 
discounts in yourown pocket. And cvenat therock-bottom prices, 
the Wing is ay: | on easy terms—if you prefer not to pay cash. 
We guarantee the Wing for 40 years. 


qncmember. we pay all freight. ee interest charged, 

ene prices include everything. . Not a cent till 

end of four weeks’ free trial, nothing unless you 
are absolutely satisfied—and you are the judge. 


Send Coupon (pi) NOW 
for “The Book of Complete 
Information About Pianos.” 

The New York World says: “This is a book of educa- 
tional interest everyone should own.”’ Would you like to know 
all about pianos, how to judge the fine points of quality and 


re in buyin: iano? Then send the coupon 
or the pianu MM which we are sending out FREE 


Free for the present, You will be astonished 
COUPON 


at the amount of information about piano 
qaulity and piano prices, and how to 
avoid the deceptions of the pianosales- 
men, This magnificent 156-page book, 


a complete encyclopedia on the piano WING & SON 
ts you on the making of a piano (Est. 1868) 
~- start to finish and how to Wing Bldg., 9th Av. & 13thSt, 


z ge the fine points of a piano. 
ree and prepaid, provided you 
write at once, With this piano 
book we will send our beauti- 
ful catalog showing new art 
styles and full lanation 
of our Rock-Botton Prices 
onthe Wing Piano. 


WING & SON 


Dept. 1199 New York, N. Y. 


Gentlemen; Without any 
obligations topurchas:ortopay 
for anything, please send me 

free and prepaid, ‘ The Book 

of Complete Information About 

Pianos,” also your catalog showing 

latest art styles and full particulars 

of Rock-Bottom prices on ing. 


Aleo tend name address of one friend in’ 
in a piano. 
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“AMERICAN” 


$5.00 to $10.00 a day with little 
effort and small investment. Others 
are doing it—so can you. 


Why not establish yourself in this 
immensely profitable We 
show you how and supply wees 
—eterything but a little enterprise; that’s up to you ad 
two unique machines do the trick. The American” 

the only machine that sharpens, hones, and strops ing 
and all kinds razor blades, scissors, clippers, pocket knives, 
surgical instruments, etc. No previous experience neces- 
sary. The “American” Key Cutter is a little wonder, cuts 
any shape slot. Booklet of information furnished F. 

State Agents wanted 


AMERICAN SHARPENING MACHINE CO., Inc. 
Dept. 12, 184 W. Washington St. CHICAGO 


The New Power 
oO 
No steam 


or valves—no intricate parts to get out of order. 
.@ This New Thermo Engine is positively the must 


wonderful and practical small power engine ever 
invented. It is nota mere tin engine but built of 
heavy cast iron and steel, strong and durable. Its 
motive power is the application of heat to com- 
pressed air. Each stroke of the pistons compress 
the air in the cylinder, forcing it to the bottom 


where it is quickly heated by a small alcohol lamp 

creating an instant expansion and developing suffi- 

cient power to run the engine at high speed besides 

operating several mechanical toys at the same time 

or a large fan. It stands 16% in. high, ——— 
easure 


Key cotter A Steady You! 


New Typewriter 


Surprise and delight your 
friends this Xmas with 2 
gift of a Portable Bennett— ae 

the typewriter marvel of the age. ne 
Has all important $100 typewriter 
improvements—visible writing, ad- 
justable margins, reversible ribbon- Over 
and the price is only $18. 


Portable, easily carried 


As easily carried as book in overcoat pocket or gri 
Has but 250 parts, other machines have as high as 
Made by same men who make expensive Elliott-Fisher 
Billing Machines. Sold on money-back-uniess-satisfied 
guaranty. 

Send for catalog today. Live agents wanted. 


J. Bennett Typewriter Co. , 366 Broadway, N.Y. 


Yes, we will send you a gen- 
uine Lachnite Gem for you to 
wear for 10 full days absolutely 
free. This is the most astounding jewelry offer 
ever made. Seea Re nuine Lachnite for yourself. 
Wear it for 10 days. Then if you can tell it from a gen- 
uine diamond send it back at our expense. They are cut 
by the world renowned diamond cutters of Europe and 
theirdazzling fire lasts forever. Asuperb,synthetic gem 
without a peer. Write today for our big new catalog. 


Open An Account 


Don’t save up your money for months and months 
before you wear beautiful jewelry. Open an account 
with us. Have all the genuine Lachnites and other 
handsome jewelry you want. Write today forthe big new 
catalog. We trust you. No red tape. Your credit is good. 


Pay As You Wish 


Justa LY amount down. Take your time about paying for 
the rest. Your choice of any of the superb Lach- 
nites and all sorts of other superb, elegant 
jewelry. All at the rock bottom price. Astound- 
-) ing prices never equalled before. Pay as you 

areable. The most liberal terms. Get the free 
book that tells you all about it. Write teday—now. 


Free Book-Write Today 


Do not delay an instant. Put your name and 


elegant jewelry 
ut genuine Lachnites. Find out how 


an instant. Send in your name get 
the big new jewelry book absolutely f tres. 


HAROLD LACHMAN CO. 
Dept. 1199, 12 N. Michigan Ave., Chicago, Ill, 


Trade of the United States with Mexico in the fiscal 
year ended June 30, 1913, showed a larger total than 
cver before, according to figures compiled by the De- 
vartment of Commerce. The imports of merchandise 
rom Mexico in 1913 were $77,500,000, against $66,000,000 
in 1912, the total for 1913 being larger than in rh 
precediny year. Exports to Mexico were $54, 
against $52,750,000 in 1912. 

Three hours of human labor were required to produce 

one bushel of wheat in 1830. Now it takes 10 minutes. 


It’s the greatest money making business of 
the times. More money in it now than ever, 
Our book tells how a little bit of money starts 
1 you. It explains all about it. how 
FREE } to conduct it profitably, illustrates 
re and describes the proper machines 
This Big touse It's a regular suide forany 
Book Free one contemplating engaging in the Motion picture 
business. Send for it and leara h 


Our Free Offer Will Double ‘Your Profits 


How we car can help y “lp 3 you to ma to make more s money in yin the 
Motion ge in 4 A than an exhibitor has ever before 
bee: o make, how you can overcome all competition. 


No Bapestenes Necessary — We Teach 
pete with ny oldest and and most experienced exhibitors. 
P. & W. SALES COMPANY 
Como Building CHICAGO 


2 
VA 
‘als. 
\ Wl 
No exhaust—no explosions—no batteries, springs id 
in daily 
use 
in diameter. Perfectly safe for any child and an i tT = 
elegant Christmas present for your boy. Ask 
THERMO ENGINE CO., 216 Roanoke Bldg., Chicago | a 
| 
| | | 
Band Catalog 
mapas Write today for the big 282 Band Catalog. | 
amie Thousands 0: instruments. Pay only a few cents ' 
er jg 2 day. Free trial. Allowance or old instruments. 
WORLIIZ 
wil RLIIZER | 
200 years of instrument maki 
The Rudolph Wurlitzer Co., Dept. 1199 S"Wasasn Ave, Chicegs 
MOTION PICTURE BUSINESS jaro 
. Making | 
| 
\ , address one Postal ora letter and send it in to us ZA vi 
‘ ou can one of these sui ems 
73 
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Big Money 


The latest and greatest offer on the Genuine 
Edison. This offer is for every one who has not yet heard 


Electricity 


The electrical field affords a wonderful 
opportunity to boys with a liking for 


electrical work. 


large—promotion rapid, and, best of all, 
the profession is not overcrowded. 

The International Correspondence 
Schools of Scranton can make you an 
expert in the line of electrical work you 
like best. Hundreds of boys have 
already won success through I. C. S. 


tainments by 
ments as the metropolitan theaters are 


The salaries paid are 


that you select. yourself. 
minute you get it. 


the Edison in his own home—for you to hcar concerts and enter- 
the world-farious 8 entertain- 


Our Edison Offer 


We will send you your choice of Mr. Edison’s new outfits 
for an absolutely Free Loan. — y-y yoy lete with records 
ong and sirg the 


Why We Want to Lend You This Phonograph 


We know there are thousands of people who have never 
heard the Genuine Edison Phonograph. Now, there’s gay one 


help. You can do the same. 
thing is made so clear that you can 
learn in your spare time, regardless of 
where you live or what you do. 
books to buy. See your parents about 


it—they want you to succeed. 


There’s big money in electricity, 


Every- 


No 


pany 2 to convince Frosle that the Edison is superior, and that is 
et them actually see and hear this remarkable instrument for 
themselves. That is why we are making this offer. Zhe on/y way 
to make you actually realize these things for yourself is to loan you 
@ Genuine Edtson Phonograph free and tet you try it. 


All we ask you to do 
ou ‘Oo is to invite as many as 

possible of your friends to 
hear this wonderful New Edison. We feel absolutely certain that 
out of the number of your friends who will hear your machine 
there will be at least one and probably more who will want an 
Edison of hisown. And if thereisn’t (and this sometimes happens) 
we won’t blame you in the least. You won’t be asked to cct as 
our agent or even assist in the sale of a single instrument. 


Get after it by marking and mailing 
the attached coupon to-day. Finding 
out costs you nothing. 


i INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 87%, SCRANTON, PA. 

1 Explain, without further obligation on my part, xl 

I can qualify forthe position before which I mark 


Automobile Running 
Mine Superimtendent 
Mine Foreman 


Civil Engineer 


Plumbing, Steam Fitting 
Construction 


Textile Manufacturing 
Stationary Engineer] Commercial Illustrating 
Telephone Expert 
Mechan. Engineer 
Mechanical Draftsman 


easiest ind 


never notice the payments. 


‘Architect? Just sign this coupon now 
Chemist | and mail it to us. _We will 
Languages send youourkdiconPhono- 


the very latest list of re- 

= is (1500 o them) and our Free Trial 

Certificate entitling you to this grand of- 

| {<. Sign this coupon or send postal or 
ter. ‘No obligations. Get catalog 


| F. K. BABSON 


English 
Building Contractor 
Industrial Designing 


Catal 


indow Trimming 
Show Card Writing 
Advertising Man 


IfYouWant to Keep the Phonograp 


graph own, you may do so. Either remit us the’ 
in full. of ter, we will allow you to pay for it on the 


New Edison 


that is if 
es 


Two dollarsa month 
Our Plan month 
is absolutely no lease or mortgage of any kind, no guarantee fronp 
a third party, no going before a notary, no publicity of any kind, 
and the payments are so very small, and our terms so liberal you 


F.K. Babson 


Edison Phono- 
graph Distributors 
1199 Edison Blk., Chicago 

Please send me, with- 
any obligation, your 

*honograpl 


Catalog, list of Records and 
Electrical Engineer | Bookkeeper I Edison Phonograph ial Certificate en- 
Elec, Lighting Supt.{| Poultry Farming Distributors me te your grand offer 

| Dept.1199 Edison Block 
ian Offi 
| Present Occupation | —y 
I WINNIPEG, 
Street and No . CANADA 
City State 


Please Mention Popular Mechanics 


aad | ! 
| li 
| 
| 
| 
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3 Years to Pay Swee-tona Meister Piano 
30 Days’ Free Trial Peerait 


You are not asked to deposit, or pay or advance a cent in any way until 


you write us and say that the MEISTER is ev satisfactory and you 
. wish to keep it. Then these are the terms of sale: 


$1 a Week or *5 a Month 


No Interest On Payments 


No cash poly wey x down. No extras of any kind. Piano stool and scarf free. 
Sold direct from the maker to you and we guarantee you a saving of $100. 
Send now for our beautiful Feeo Catalog which shows eight styles of Meister Pianos. 


$ 1 75 Rothschild & Company, Chicas, lilinois 


Our resources exceed $4,000. 


Will You Accept This 
Business Book if We 
Send it Free? 


Sign and mail the coupon below. Send no money! 
Take no risk! 

One hundred and oie of the world’s master business men have 
written ten books— re ,497 vital business secrets, ideas, 
methods. In them i FA rd st of all that they know about 


—Purchasing —Salesmanship —Position-Getting 
—Credits —Advertisin; — Position-Holding 
—Collections —Correspon —Man- Handling 
—Accountin; —Selling Plans Man-Training 
—Cost-keeping Handling Cust _R anand 
—Organization — Office Systems —Competition i ‘ht 
—Retailin —Short-cuts and and hi 


—Whol ing Methods for every dreds of other vital bus- 

ing line and department iness subjects. 

A 9,069-word booklet has been — describing, explaining, pic- 
turing the work. P: tell bow it managing businesses and 
small; pages 4 and 5 deal with credits, collections and with rock-bottom 
purchasing; pages 6 and 7 with handling and training men; pages 7 to 12 
with salesmansbip, with the marketi 
t ‘rough a i 


Will you vead the book if we send it free? 
Send no money. Simply sign the coupon. 


Yass you represent us it is just the s 
factory and your own business, for y 
handle six patented specialties of proven merit. Your tract is for 
territory ** Boss Clothes Rack, ** Neverslip “lothes Line 
brace! Door Holder, ** Nu-Pantz Cre. Feaser, * “New Idea’’ 
ut ** Cle: © and 

the at you have your own business and customers past for you 
large an 


No Chaene for Territory Rights 
Ask for details of our Thousand Dollar 
is a wonder and will aston 


rapidly, so write us 


MODERN SPECIALTY. COMPANY 
26th Street Racine, Wisconsin 


MACHINERY EXPORTS NEARLY TREBLED IN 
TEN YEARS—Exports of machinery from the United 
States had an enormous growth in the decade end:ng 
with 1912. In the year 1902, the total value of machin- 
ery exported from the United States to foreign countries 
was $64,826,000. In 1912 the machinery exports had 
increased to $176,700,000. 

ELECTRIC THEATER or STORE LIGHT- 
Wonderful Economy. Flash, 
MOTION PICTURE THEATER COMPLETE EQUIPMENTS 
Start YOU in the Most Profitabie Business in 
America with BIG ADVANTAGES. S mal! Audiences Pay. Catalog 3c. 
OHIO ELECTRIC WORKS, D8, CLEVELAND, 0. 


FREE Catalog 


illustrating True-Tone band and 
orchestra instruments, violins, 
drums, drummers’ traps, etc.,also 


“HOW TO ORGANIZE A BAND”’ 
ADDRESS, DEPT. 15 


BUESCHER BAND INSTRUMENT CO. 
ELKHART, INDIANA 


W. Shaw Co., Wabash Ave. and Madison St., 
neas or my salary, should Tike to kno them. 4 
16-page free descriptive booklet. I'll read 24 
Name 
Business 
Position = 


Keep in touch with America’s billion dollar poultry industry by 
reading the one great poultry paper of America. Ask your news- 
dealer for AMERICAN POULTRY J JOURNAL. Monthly; 10c copy. 
$l year. Averages 150 pages each issue, well edited, profusely 
illustrated, including pictures of birds from life. 
SPECIAL OFFER: Get Send ten for 3 issues 
American Poultry book Profitable Poultry Pointers and 
guide of best books on poultry. Ask for offer No. Al. 
AMERICAN POULTRY JOURNAL, 541 S. Dearborn St., Chicago, lil. 


Health? Take Turkish Bath at 
Home—Only 2 Cents 


Physicians are abandoning drugs for this new 
treatment. If your mind or body is tired, open 
your pores and feel the rapid change in your 
condition, at cost of 2c a bath. The Robinson 
Bath Cabinet is the only scientifically con- 
structed bath cabinet ever made for the home. 
Great $2 Book Sent Free—** The Philosophy 
of Health and Beauty."' Write today. Agents 
Wanted. ROBINSON MFG. CO., 650 


Robinson Bidg., Toledo. O. 


LEARN TO DRAW PLANS 


These books teach you to advance by easy steps from the first principlesof drafting room 

practice to the complete work of an architect's office, including drawing toscale,tracing, 

detailing, lettering, rendering, designing, etc. No correspondence course necessary. 
With each order for a set of “ Radford’s Drawing” we will 

Set of Model Plans Free include a set of Model Architectural! Plans. 4 

of twelve architect’s drawings of a modern ten-room house. Price 


RADFORD ARCHITECTURAL CO., 178 W. Jackson Blvd., CHICAGO 


These consist 
plete $3.00 Postpaid. 
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WATERLOO 


ENGINES. 


Waterios Boy Farm ‘Trac: 
~ tors, Engines and Separators 
“are the best for the money the 
world has ever produced. Anyone 
of these machines will increase 
the production of your farm at 
a big saving im labor. 
Our light Farm Tractor is a wonder. 
It turns short and will go anywhere 
you can work withateam. Our trac- 
tors sell at such reasonable prices that 
; you cannot afford to be without one, 
7 <q All Our Machines are Sold Under 
“ Our Strong Five-Year Guarantee 


Write today for our catalog and 
i= us tl about our tractors, 


This Marvelous 


HOFFMAN'S PAT’D DRAWING BOARD BRACKET FOR 
Artists, Illustrators, Designers & Draftsmen * 


Attachtotableordesk. Adjustany height, 
to draw standing or sitting. Adjust any 
angle, The board revolves. A strictly 
first-class article, Neat, Strong, Firm, Dure 
able. Made of steel and iron, handsomely el 
30” square. 30 days free tri 

booklet H 25, A. HOF N & CO. 
51 Kenwood Ave. N. Y. 


Ease Up Those Feet — 


Are you on your feet all day? Do you wear shoes without 
heels? Have you vgue, Shooting pains in your lower 
2? Ten to one ic’s a “‘broken’”’ arch 


almost and in time correct the trouble en- 

. Lightest arch on the market. Seif-adjusting--flexible 

and no metal Doctors recommend them. 

Send $2.00 with the size of shoes, and a 


your shoes, 
pat will come ¢ to je Fea. all charges prepaid. If not 
tisfactory -- y back. Write today. 


PA re ARCH SUPPORT co. Room 7 
. Fifth Avenue Chicoge illinois y 


Harley-Davidson Step-Starter 


one of the many exclusive patented 
features of the 1914 Harley-Davidson 
its the machine to be started with the rider 
nm the saddle and both wheels on the 
Other exclusive improvements are 
Two-Speed--Double Brake Control--Double Con- 
trol of Free Wheel--Folding Foot Boards--Ful- 
Floteing Seat. Write for descriptive literature. 


lez Davidson Motor Co. 
MILWAUKEE. WIS. 


The complete outfit, exactly as illustrated, 


sent absolutely free if you enroll now. Con- 
sists of german silver instruments in moroc- 
co case, T-square, transparent triangles and 
French curve, protractor, triangular scale, 


ink, pencil, 


ncil pointer, erasers and eras- 
ing shield, 


wing paper and thumbtacks. 


Draftsmen Get Big Pay 


Draftsmen earn from $75 to $200 per month, depend- 
ing on the kind of instruction they’ve had. The work 
is pleasant and the hours short — it is the only profes- 
sion where the demand exceeds the supply. Learn 
drafting—the foundation of all engineering professions 
—in your own home and without giving up your work. 
Our new, easy meth: 
man in a short time, 


F i E Our complete four volume Cyclopedia 
of Drawing, illustrated below, included 
free if you enroll in this course now. These books cover 
completely the work of the architectural and mechan- 
ical draftsman. Students will find them of great value 
as a reference work in connection with the personal 
instruction received from our expert engineers. The 
are bound in half red morocco, gold stamped, 
and contain 1,720 pages, 7x10 inches; 1,037 illustra- 
tions, full page plates, diagrams, designs, ete. Re- 
member, these books do not cost you one 
penny —they are included without charge 
with the course. 


Seize Your 
Opportunity 


Fill in and mail the 12-13 
coupon today — now! 
Let us tell you how easy 
it is to fit yourself fora 
big job and big pay asa 
draftsman. Remem- 
ber, we send you a $20 
drawing outfit and a 
four volume reference 
work of the same value 
absolutely free when 
you enroll, Isn't this 


will make you an expert 


Gentlemen : 
Without any 
obligations, 
7 please send me 

f 


garding your com- 

7 lete course in draft- 
ing. Also tell me about 
the draftsinan's outfit and 
four volume reference work 
7 w REE 


worth investigating =. F 
AMERICAN SCHOOL OF 
CORRESPONDENCE NAMB 
CHICAGO, U.S.A. 
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YOU SAVE THE DEALERS PROFIT 
ON SCA MOTORS 


It won’t cost you as much as you ——— to enjoy the 
pleasure of motor boating this summer. The old, reliable, 
“keep-going” Lockwood-Ash motors are sold direct 
from factoryto you at a big saving. Ne dealer’s profits te pay. 
Six models, all guaranteea for one 

Immediate Delivery * ear, ond seid on 30 days trial. 
No strings to this ~ uty no freight to pay. Just send for 
any of our complete outfits, and if it ‘oui t delight 


you send it back at our 

The 14 HP. Motor and Outfit . $36. a 
shown in illustration, 

—a clear saving of at least $13.75, Post yourself on motor 
boatin, ne and the safest, cheapest way to buy by writing 
today for our 1913 catalog. It’s soon time to start—get busy. 


LOCKWOOD-ASH MOTOR CO., 208 Horton Ave., JACKSON, MICH. 


I WANT 200 SALES AGENTS ZF 
AT $1200 TO $3600 A YEAR . 


To introduce ny new Compress and Vacuum Washing Machine to every 
home in the country, I want 200 additional ihe taser Ge to begin work at once in 
their home counties. I consider this machine the most brilliant inventive achieve- 
ment of the age in household pecessities. It = e selling faster than anything I 
have ever heard of—going like wild 


PROFITS START FIRST DAY 


No penn or guessing. The price of only $1.50 es 
house—cash business at 200 per cent 
The biggest opportunity ever offered. I want 
—men and women who want to make money —,! k and fast. 
No large investment needed—business supplies the capital. 


NO EXPERIENCE REQU PRED im: 


possible. assured rank G sold first 
days — profit $45. Mrs. Marrick made $90 

weeks in spare time =. Coates took 18 per AY first 
three hours. No Just show it—the order 
is yours right on the spot. 


Every machine sold on money-back 
guarantee. A child can use it. Abo!l- 
ishes labor of wash day. Women discard 
%15 and $20 machines for it. 


MAIL YOUR APPLICATION TODAY 
Don’t delay. Get your county under contract. Ne 

for territory. To wait means to lose. Write me 
a letter ora postal card today. If you are honest and willing 
to work I will give you the position. Deo not let some- 
one you. I want agents, genera 
agents and ——. Write today—then you will have 
done your part it right now. Address 


H. F. WENDELL, Pres., Wendell Vacuum Washer Co., 111 Oak St., Leipsic, Ohia 
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Fairbanks -Morse 
Oil Engines 


More Power 


Half the Cost 


Dovdep more than rated power on low priced oils 


as well as on Kerosene or Gasoline. Adapted to all 
power work on tue farm or shop. Our immense factory 
facilities enable us to sell these high grade engines at 
remarkably low prices. 


The Engine With a Reputation 


These engines are strongly built of best materials. Large 
bearings. Ample Lubrication. All parts accessible — you 
get every nut with a simple wrench, 

2, 4 and 6 h. p. Horizontal. Also 2, 4 and 6 h. p. Vertic 
Other types up to 200 h. p. . ———— 


Write for Catalog No. 3A449. State size and type preferred 


Fairbanks, Morse & Co. 


900. So. Wabash Ave., Chicago, III. 
fairbanks Sca Oil Traction Engines, Water Syst 
Electric Light Plants, Pumps, Windmills, Feed Grinders 


Rent This Level 9 Months— 
Then It’s Yours 
BUILDERS—ARCHITECTS —SURVEYORS 


High price and cash puyments are eliminated. For the first 
time it is possible to obtain a 
high grade Level on terms so 
easy that you can not afford 
to be without one. 

For more than fifty years 
Aloe’s surveying instruments 
have been recognized as 
standard instruments. This 
Level is offered to you with 
an absolute guarantee that 
is backed by a ten day free 
trial off. 


er. 
Has 18-inch telesco ti 
5 pe, erecting FULL PARTICULARS 
and pinion Move- and description of this Level and 
tee inc snirit level and details of our extraordinary selling 
all latest improvements. plan will be sent on request. 


A. S. Aloe Co., 515 Olive St, St. Louis, Mo. 
PATENT 


H A S$ K ELL’ UNIVERSAL 
THREE JAW CLAMP 


This Clamp will be found very use- 
ful to Pattern Makers, Cabinet 
Makers, Picture Framers, Carpen- 
ters and Machinists. The Sliding 
on makes it very useful as you can 

old any irregular work very firm, 
and the Clamp is worked by just a turn 
of the handle. You can remove the 
Sliding Jaw and use it as a Two-Jaw 
Clamp, the Toggle Jaws adjust them- 
selves to any angle you wish to grip. 
By reversing the Toggle on the Slid- 
ing Jaw, you can grip any round 
article. This is a first class tool, all 
made of steel and finely finished. 

MANUFACTURED BY 


Price List Sent on Request 
AGENTS WANTED {2 tenner count Soe 


Genuine Guaranteed 
Jeweled Elgin Gold-Strata 
Movement 16 or 12 Size 


Only *1 a Month Now 
Buys This Beautiful Watch 


To Popular Mechanics readers who mail coupon 
low at once, we will offer this beautiful genu- 
ine Jeweled Elgin Watch with handsome guar- 
anteed Gold Strata Case 16 size at a rock-bottom 
price and on terms of only $1 a month. 
This superb Watch is indeed a triumph in the 
art of watch-making. The peotogremn above 
shows the actual size of the 16 size Watch. The 
movement is a genuine Jeweled Elgin Move- 
ment which is known for its excellence through- 
out the entire world. This Watch is not only a 
wonderful time-keeper, but the graceful guaran- 
teed Gold Strata case lends it a beauty and 
distinction which will make it a constant joy to 
you every time you look at it. 


Sent on 7 Days’ Trial 


This is the greatest Watch value in America, but 
we do not ask you to take our word for it. Our 
plan is to send you the Watch on approval so that 
you can see the Watch itself, examine it carefully 
and wear it for a week. If you are then perfectly 
satisfied with it in every way you can send us only 
$1 a month for a few months till the special low 
price is paid. But if for any reason you are not 
—— and do not wish to keep the Watch 
hen you may return it at once at our expense. 
Fill out coupon below and get full particul i derful 


of this 
GREAT BARGAIN OFFER 


We will make our special low price only in direct 
letters as we do not care to advertise it broadcast. A 
coupon for your convenience is printed in lower corner 
your name and address plainly and mail to 

us. We will then send you full illustrated —_ 
description of the beautiful 12 and 16 1127-29 Pine St. 
size Jeweled Elgin guaranteed Gold vA St. Lou me XK. 
Strata Watch and quote you our . Louis, Mo. 
“special low price” $l-a-month ro Send me, without 
offer. This is a great oppor- ,_ obligation on my part, 


unity so mail cou- eo" Illustrated description 
A sure to Ico of the genuine Jeweled 


culars 
LACLEDE 
St. Louis 
Mo. 
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ys you skate let it be on 
Barney & Berry skates; 
‘praised anc extolled “ Wherever 
water freezes.”’ There is a 
Barney & Berry skate to meet 
each individual requirement. 


Send for the Catalogue 


It illustrates the “American Club,” 
the “All Clamp,” the “Rib Blade,” 
the “Heel Button,” the “Interna- 
tional,’”’ the ‘‘Continental,”’ the 
“Tubular Hockey” and the “Cana- 
dian Hockey” skates. This valuable 
book also contains instructions on 
figure skating, ice rink building, etc. 
Write for it now. 


Barney & Berry Skates 


will help you solve the Christmas 
problem 


Every red blooded person, young 
or old, will appreciate them. 


FOR SALE BY ALL FIRST-CLASS DEALERS 


BARNEY & BERRY 


137 Broad Street 


VERYBODY knows that the Waltham 

Watch is the pearl of the American Watch 
Industry. They are Watches of known repu- 
tation. If you want an accurate time-keeper 
for a lifetime get a Waltham. Those who 
like to own a high grade Watch but do not, 
because they cannot afford to pay the price 
in cash, have an excellent opportunity now 
to get one on 


EASY TERMS 


We feel we can trust you when giving 
you your money’s wortb. 
OUR OFFER TO YOU 

$2 Down, then $2 Monthly 
Send us $2 with your order as first pay- 
ment. We send you the Watch express 

repaid. You have 30 days to carry the 
Watch and compare it with otherWatches 
before you decide to keep it. Ifthe Watch 
does not suit you, send it back and we 
will return your $2 in full. We sell under 
an absolute ironclad agreement of sat- 
isfaction or every cent paid is refunded. 
This offer expires December 23rd 

Send Your Order Today 


WALTHAM SALEs Co. 
143-145 W. 40th St., New York 


This fancy BRACELET 
WATCH, the latest fad in 
New York, is as reliable as it 
is handsome. FULLY GUAR- 
ANTEED FOR 25 YEARS, 


SPRINGFIELD, 


Please Mention Popular Mechanics 


A Happy Home 


Get the Aladdin catalogue before you build — shows 
you 43 on building cost of the house 
Look at these prices ! 
It will explain in detail They seem ‘aiinast 
the modern way in unbelievable until 
which lumber for you understand 
Aladdin houses is how we cut out 
cut to exact size in the wholesaler, 
the mills—how the jobber, retail 
house is shipped and lumber 
to you like the dealer, archi- 
modern sky-. tect and con- 
scraper, every tractor. 


piece numbered Catalogue con- 
and ready to tains dozens of 
be erected large and 
instantly. small houses, 


bungalows, 


Everything summer cot- 

tages, barns 

furnished and garages. 

except Dwellings 2 

roo to 12 

masonry. tllus- 
Send tod 3 

Prices 

$125 

catalogue and 

A up. 


wey 


= 
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Watches of, 
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(/ 
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No. lg ri 
$14.50 
| 
“ Standard” 
$399.94 $1088.70 
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| Come to Florida 


and Live Like a Prince 


00 for nine months ' 
AND —s20.00 in all 
Buys this genuine 
$22 A MONT Folding Naco 
3-A Camera q 
live on a 10-acre fruit or truck farm all your | en Days rla 
i own, close to the great and rapidly growing city of 
Tampa itself Takes post card size pictures; equipped with | 
é famous Naco shutter, working up to 1 100th of f 
Right here in beautiful Hillsboro County, where you can choose — a second; one inch rapid symmetrical lens. 
from the rich new tracts just now being opened—a model 10-acre Can be loaded and unloaded in daylight, no f 
farm for only $1 an acre per month. Man alive, that’s only dark room necessary. New method of insert- , ‘ 
3's cents a day per acre! Clinch your New Year’s resolution ing roll films. Non-reversible winding key. 
right now, that hereafter you'll live like a prince ——— Covered with the best genuine seal grain i 
Right here in Hillsboro County, Florida, where soil, climate, water, leather. Guaranteed for one year against all i 
, churches, transportation to highest priced markets — mechanical and structural defects. F 
where ail these vital features are ideal Sie {ie commen, below, mail it to us pt we Ns gend i 
Right hese wheve ecange oF al you this beautiful instrument on ten days’ tria est 
Government report shows, are magia ore $680. 00000 6 a year! it in every way. Compare it with —w | similar priced 
Where fruit, vegetables and poultry mean a mint of money—.: cameras now on the market. If you do not want it at 
big crops of garden truck each year. Our latest Flovida book the end of the trial period send it at our expense ; 
(coupon below will bring yours, free) tells you “ What you can do with you take no risk. 
one acre ates actual yield h ‘ 
crop; cost of clearin: Pp janting an arvesting; even in i 
Handy of p and dates, Se far This i 1s the Greatest Camera 
ours— enables you to choose crops that wi yh 
‘ome income Offer Ever Made in America | 
Right here where 3 big railroads cross each of our tracts —a dozen The standard price of the Naco 3-A Camera is $20. 00 cash } 
R. R. stations right = these lands. Get the point? Suburban advan- anywhere. This is the first time you have ever had the oppor- 
tages at country prices! tunity to buy this high grade camera on the easy pa pene 
This is no “pig in a poke” purchase — you'll have 60 days to plan. We do not know how long we will continue to sel 
fully investigate the fore you reserve. Your money back if you cameras on such liberal terms but we can and will fll nll ' 
want it. We want you to know ng what you are getting— by orders received in answer to this aiverticoment, You cannot { 
special arsangement oven more time may be taken. And what's - 
i t leased wi results obtained an 
turough tied sod proven land company, “During the | the seneral character of the instrument. 
years the North Tampa Land Company has boost ed over 2.500 c ox 
thriving Hillsboro County. Just ask what the Mayor of Tampa vio tongs oat a ‘ ios ome time. We do not care how rich or 
of this land—or the President of the Tampa & Gulf Coast whe y be as we do business strictly on the 
developing t Ca us to send you le re fro the oOnor sys 
folks—Start the New Year right! Mail this coupon quick. Fill out coupon below and send it today. Orders will 
be shipped as they are received; first come, first served. 


North Tampa Land Co. |] Special Film Offer “‘couron” 


You will need one o: more rolls of films to ,’ To the NATIONAL } 
try out this camera, and we are making 4 ? CAMERA CO. 
Bruen Webb Bldg. Tampa, Fla. special offer: Send us Chesteut St. 
send you a roll of films that will take six ? ST. LOUIS, MO. 
pictures. After you have taken the 1 
pictures, send the roll to us and we ° enclose first payment o ' 
North Tampa Land Co. Pop. Mech, 12-13 will develop and print them and premaid the 
send them to you without any eo Genuine Folding Naco 3-A Cam- i 
Bruen Webb Bidg., Tampa, Fla. Thin onal charge. Fill (ut do scribed in er ad. Ik 
is Co tod: it it I will pay each mo 
Please send me, FREE, your Jatest and best book on Nace Camera until $20.00 In all has been paid. "Th 
Florida land Yor ten days free. We will .@° _ to this instrument is not to until ‘ 
< send it to you prepaid. 6° _ full amount of $20.00 is paid. If 1 return j 
You take no risk at all. it within the on day limit period you are | 
Your mone to send me bac! 00, 
if not satisfactory 
ST. LOUIS, 
MO. (hcupation ........+ ose 
4 
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Bin 
& Toys 


BING’S Trains work mechanically 
as wellas electrically, They are mod- 
elled after the real thing, and guaran- 
teed to work perfectly. In fact. the 
Miniature Railway System as pro- 
duced by BING is complete in every 
Switches, Signals, 


a Liners and War Boats to run 
mechanically, as well as by steam. 

Toy ———— modern in every 
shape and detai 

ne Picture Machines for real 
house us 

All Tove made by BING are guaran- 
teed with regard to utility and satis- 
faction. That’s why you should ask 
for BING toys in the stores, 


on every article,and if you can- 
not find what you want, write us, 
and we will send you acatalogue, 
and see that you are supplied. 

Our service department repairs 
our toys FREE. 

JOHN BING, 

382 Fourth Ave., ‘New York 


¥ For LI FE* 


Thousands of Government 


Positions Open to You 


Railway Mail Clerk, Customs and 
Internal Revenue Positions 
EXAMINATIONS EVERYWHERE SOON 


Rapid advancement to higher Government Positions. No 
** layoffs ’’ because of strikes, financial flurries or the whims 
ot some petty Boss. Country and city residents stand the 

same chance for immediate appointment. Common sense 
education sufficient. Political influence Not Necessary, 
1f you want immediate appointment, send coupon below 
for list of positions available in your section, and for 
schedule of coming examinations showing dates and 
places. This list gives the duties required and 
tells how to get the appointment. 


e Coac' ecked. 
clerk 5800 to $1800) Customs Positions ($600 to $1500) 
ice Clerk 4 to $1200) - «Internal Revenue ($700 to $1800) 
Postoffice Carrier ($800 to $1200) Stenographer ($800 to $1500) 
ral Mail Carrier ($500 to $1100) + ++Clerk in the Departments 
Bookkeeper ($900 to $1800) at Washington ($800 to $1500) 


Write plainly. 


Please Mention Popular Mechanics 


Add $10 to $50 a Week 


to Your Income 
Grow Mushrooms at home in your 


basements, 
barns, sheds, etc., without interfering with 
your regular occupation. Small beds, 5x 10 feet, 
costing practically nothing to start, often pro- 
duce 60 to 100 pounds, selling at 50c to $2.00 a 
pound. Your whole family can help in raising 
them. Others are making money growing 


mushrooms. Why don’t you? My illustrated booklet 
telling how to start, how to sell, etc., sent free. Write today. 


A. V. JACKSON, Falmou:a Mushroom Cellars, Inc. 
161 Gifford St., FALMOUTH, MASS. 
The largest modern mushroom farm in the world 


Poultry Journal Year Book complete show 
and guide tor 378 pages. 11 
cvivred illustrations. Paper bound, 50c; cloth, $1. 
American Poultry Journal, the one great poult 
paper of America, monthiy, illustrate 
10> copy. $1 year. Ask your ‘hewsdeal er. 
OF stamps for three issues Am 
ican Poultry Journal, book ok Profitable Poultry Pointe 
oe and Guide ct Rest Poultrv Books, also informa- 
tio ree.Ask for offer No 1. 
AMERICAN POULTRY JOURNAL, 541 $. Dearborn St. ,Chicago 


folding BATH TUB 


Costs little, no plumbing, requires little water. 


Weight 15 pounds, and folds into small roll. 

Full length baths, far better than tin tubs. Lasts 

for years, Write for special agents offer and full 
description. ROBINSON MFG. CO., 217 Vance Street, 


TOLEDO, OHIO. Manufacturers Turkish Bath Cabinets. 


BENCH 


one 7 in. x in. general use emery whee 50. 
Iron column for mounting same 32 in. high, 3:00. 


PLYMOUTH MACHINE SHOPS, Plymouth, Ind. 


A“Redemotor” for Christmas 


For ma, pa or the boy, is a paying 
investment all the year around. They 
will pump water, run a skate grinding ma- 
chine, wash machine, churn, rowboat, canoe, 

a lighting dynamo, or any other machine 
requiring light power. 

We make them in three sizes, one- 
fourth,one-half and one horsepower. 
They operate on gas, gasoline or 
kerosene; are perfectly depend- 


able, and any woman or child can run 
them with perfect safety. 


Send for our catalog A-2. 
Elgin Wheel and Engine Company 
Elgin, Illinois 


| 
for the Trade Mark—it is 
SS. 
Resets 
—S — 
680022 $ 160022 
O q 
- 
| We give free scholarships ‘A | 
FRANKLIN INSTITUTE, DEPT. B174, ROCHESTER, N.Y. 
The coupon, filled out as directed.entitles the sender toa free copy of our book, 
fo 
A | 
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Williams 


having Soaps 


For three-quarters 
of a century we 
have specialized in 

Shaving Soap 


This isone secret of the 

wonderful popularity 

of Williams’ Shaving 

Soaps, andthe peculiar 

softening, soothing, re- 

freshing lather thathas 
made them so famous. 


FOUR FORMS OF THE SAME GOOD QUALITY: 


Williams’ Shaving Stick 

(in the Hinged-Cover Nickeled Box) 
Williams’ Holder-Top Shaving Stick 
Williams’ Shaving Powder 

(in the Hinged-Cover Nickeled Box) 
Williams’ Shaving Cream (in tubes) 


SPECIAL OFFER 
Suit Case Sets 

In order that those who are not familiar with our new 
toilet requisites may have an opportunity to try some 
of them, we have prepared very attractive sets of 
samples which we call “Men's Suit Case Sets” and 

omen’s Suit Case Sets.” These are handsomely 
decorated boxes containing trial size reproductions 
of our regular packages. Either set named below 
will be sent for 24 cents in stamps if your dealer 
does not supply you. 


Men’s Suit Case Set Women’s Suit Case Set 
Contains Contains 
Holder-Top Shaving Stick Tale Powder 
Shaving Cream Dental Cream 
Dental Cream Cold Cream’ 
Talc Powder Jersey Cream Toilet Soap 
Jersey Cream Toilet Soap Violet Toilet Water 


Address: THE J. B. WILLIAMS CO., 
Department A, Glastonbury, Conn. 


After Shaving use Williams’ Talc Powder 


Please Mention Popular Mechanics 
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BEEN 
LooKING 


ERE is the latest product of the big Miami factories. A real 
H motor-type bicycle, that is racy and built as strong as 
Gibraltar. Motor handle bars and pedals—drop frame — 

mud guards with splasher—motor-type saddle —thorn proof tires. 
It is without question, the best bicycle in the world for the money. 


Write today for complete catalog and special intro- 
ductory offer. Only one in each town—so act now. 


THE MIAMI CYCLE & MFG. CO., 100 Valley Road, MIDDLETOWN, OHIO 


| 
IS 
THE 
BI = You've 
For. 
THE MIAMI BULL DOG 
| 
| 


or other business that we know of nets such a handsome income on the investment. 
Everybody eats pop-corn, candy and peanuts every day in the year. There are no 
dull seasons; the profits are immense—the returns are sure. Thousands of 


successful men prove it 
fon Biggest Money Maker of Them All | _Dellenbarger’s 
a are fortunes being made in every part of the country in peanut corn and “4 
candy. You can’t find another business in which you can earn > much wheeet there is so Complete Outfits 
are acknowledged leaders. 


Very Little Money Necessary Experience Unnecessary | Everything required tocon- 
to start. A Dellenbarger outfit gives youthe We Teach You the Business FREE | duct a successful business 


\ 


best equipment obtainable. Our a It’s easy to learn and you earn while | | °°, Poppers of every 
poppers season the corn while le popping .. You'll make money the first and 
GREAT, BIG FLUFFY that keep on making it—lots of it. y machines, peanut 


roasters, etc.; the best the 
melt in your mouth. Our crispette ~~ We Are Ready to Help You market affords, at prices 
so superior to Weare ready to start you in this big | YOU Wri ty ons —— to 
others there isno money making business; ready to help | Pay- Write for catalogues. 
comparison. you make a tremendous success of it. 


Start NOW on Road to WEALTH 


Get into the Crispette, Pop-corn and Candy business ; 

the biggest money maker of them all; a wonder—a 
regular world beater. Every moment you delay means 
money lost. Get started at once. 


Send for Our Great It tells Pig all about this 
Cc Operative Help Plan ‘fitable business — how 


we'll help you in. every 
way, shape and manner. Get our catalogues, our prices and our easy 
» Learn how you can pay for your outfit from the 

profits it earns. Start Right Now. 


C. F. Dellenbarger & Co., 627 W. Chicago, Il. 


This Fire Might Have 
Been Prevented 


And there have been thousands 
of other fires that could have been 
prevented by simple precautions 
which all property owners ought to 
use and probably would if they 
knew about them. 

The Hartford Fire Insurance 
Company has prepared a book on 
Fire Prevention. 


If you are a property owner you 
fea) ought to read it, no matter in what 
company you are insured. It will 
be sent you free if you will sign 
and mail the coupon below. Send 
it today; it may save you money. 


HARTFORD FIRE INSURANCE COMPANY, Hartford, Conn. Pop. Mech. Tear off 
Send me book on“ Fire Prevention.” My name and address is written below. 
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Can be connected up 
as easily as an electric 
light. Runs on all ; 

electric currents. 


| 


Great Special reduced price offer. 


For this genuine 
White Cross 


Electric Vibrator 
This superb White Cross Electric 


Vibrator now only $7.50. The marvelous instrument that has been 
such a boon to the medical and scientific world. Endorsed by prominent 
physicians everywhere. Used by physicians in their practice and can be 
used by an individual himself. Now only $7.50 complete. Write today. 


White Cross Combination Vibrator 


B This superb instrument 
operates either on direct or 
alternating current, or on its 
own powerful batteries. It 
gives mechanical vibration, 
galvanic and faradic elec- 
tricity. You can make a 
vibrating chair and get 


right in your own home. 
Combined vibratory and 
electrical treatments 
can be taken at the same 
time or separately. It 
has an electric lamp for examining all cavities of 
the body. It furnishes current for operating the 
electric needle for removing superfluous hair and 
all kinds of facial blemishes. Attachments are 
furnished for treating the eye, ear, face, scalp and all parts 
of the body. It is complete with electric hair brush, sponges, 
foot plates, etc., etc., so that every member of the family can 
take any kind of treatments they wish. It is sosimple in con- 
struction that anybody can operate it with the aid of the 
chart and directions that we furnish with each outfit. Special 
reduced price offer now being made. Send the coupon for Free Book. 


Your Own Vibrating Chair FREE 


With a White Cross Vibrator you can 
make a vibrating chair of an ordinary 
rocker. You cannot do this with med 
other vibrator in the world. Swedis 
movement right in your own home. You 
can give yourself the very same treat- 
ment for which specialists and sani- 
tariums charge from $2.00 to $3.00 
each. Nervous, irritable, wornout { 
men and women have obtained 
quicker and more _ per- 
manent benefit from a few 
minutes each day in 
the vibrating chair 
than from hun- 
dreds of dol- 
lars worth 
of medicine. “ 


— 
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Power from within! Strength that is more 
than mere muscular strength—the strength of 
perfect health, abundant nerve force—the 
strength of the perfect man now within your 
reach through vibration! Nine people out of 
every ten are only half alive. They exist— 
they do not really live. How about yourself? 
Read about the great instrument that is restor- 
ing the strength of robust youth to men who 
have neglected their bodies in the cultivation 
of their brains. 


The great White Cross Electric 

a) Vibrators have been advertised 

| | for years—the thousands of sat- 
| isfied users testify to its over- 


LECTRIC 


is the result of years of work and experiment. It is absolutely perfect. 
If you have your home wired for electricity you can connect it up as 
easily as an electric lamp. If not, it will run perfectly on its own bat- 
teries. With this great machine you can get three of Nature’s greatest 
curative agents— Vibration, Galvanic and Faradic Electricity. 


We have over a dozen different types of vibrators to select from, and 
our prices are from 25% to 50% lower than those of our competitors. 


All the Benefits of Health 


May be returned to you through Vibration. For Vibration is Life itself. 

It will chase away the years like magic. Every nerve, every fiber in your 

whole body will fairly tingle with the force of your own awakened power! 
| Stagnation simply cannot exist. You are made over—new—from head 
to foot. All the keen relish, the — <a fairly throb within 
you. Your blood is sent humming along through every vein, artery ~ - 
and tiny capillary. All the poisonous matters in your system are 
washed away. Every organ is put in perfect working order. Your self- , a — 
| confidence — your self-respect — are increased a hundred fold. wa 


LINDSTROM- 

| Send the FREE Coupon for Book, @ .,,...,. S20 

we Dept. Chicago, 
| Health and Beauty’”’ 
| : Without any obligation at all, 
; Do not delay an instant. Send the free coupon for our wonderful new please send me, free and pre 
| book, “Health and Beauty.” We will send it to you absolutely free your —_ —_ Woon, SS 
/ and prepaid — no obligations whatever. Learn all about the toe 


' wonderful White Cross Electric Vibrator. Write now and find out 

about the great special offer that enables you to get this great 

| White Cross Electric Vibrator for only $7.5). Do not delay. £ 

We will send the bbok absolutely free and prepaid. Act NOW. NAME... 


Lindstrom-Smith Company 
Dept. 9199, 1209 S. Wabash Ave., Chicago, Ill. 


Largest Manufacturers of Portable Vibrators in the World 


My Electrical Dealer's Name is 


| 
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$3000 


Per Year to Fill This Chair 


There’s many a vacant chair like this waiting for 
you. I am training young men to fill them: Will 
you send your name to me? Many a man who has 
written to me now earns $3,000 or more. The 
draftsman’s training they got from me gave them 


position at a regular 
$3000 SALARY*. Tear Off This Coupon and Mail Today 
EARNING OFFER COUPON 
CHIEF DRAFTSMAN, ~, I can do for you. I will tell you what I have done for other 
= Sutoenna ma for you. I say I can put you into a chair paying a big salary. If you want to sit in this chair 
Without any obli ation to me whatso- 


Put Your Name Right Here 
fr Lag ng Instruction” There are no obligations in your sending your name and address to me on this 
offer to a few students. It is understood XN 

that I am obligated in no way whatever. 


\ Address CHIEF DRAFTSM AN 


the power to demand this price. There will be no 
obligations on you if yousend me your name. Then 
I'll tell you just exactly how I train you personally. If you could know of all the chairs like this to be 
filled you wouldn’t aia You can have a money making future if you will let me show you how to do it, 


Pll teach you drafting in your own 

ra in home. I'll teach you personally— 

give you private instruction. This instruc- 

tion is given to you by me. I make you see 

how I doit. For 20 yearsI have been doing the highest paid expert drafting work 

as Chief Draftsman of a large and well known Company. One day the manager said 

to me, “Why is it that there are not more high quality men like you? J would pay 

thousands of dollars a year if I could get them.’’ Right there I made up my mind that 

I would give to ambitious men the highest quality, personal instruction in the very 

things which had enabled me to earn my big salary. So the kind of training I will 
give you is the practical kind. The kind you need to hold one of the big paying posi- 
tions. I know what the big firms demand and this is 

what I teach you. I do it all during your spare time in 

yous own home. Remember you get my personal training. Don’t 

esitate about sending me your name —just cut out the coupon 
below — write in your name and you'll hear from me at once. 


Positions Open Right Now 


Right now —this very minute—there are many posi- 
tions open which pay $3,000 and more per year to the 
right men who have learned drafting. There is lots of 
room atthe top. I got there myself but have found all around 
incompetent men holding: poor positions. They had not been 
trained right. The thing I want to do is totrain you in the practical 
way you ought to be trained ; to show you what to avoid and how 
to do =, right. YOU can get into one of these chairs soon 
if you will merely send me your name on the free coupon below. 


Earn Money While Learning 


Nea 4 

This $15.00 

Draftsman’s I have even perfected a plan which gives you an 
opportunity to begin earning money as soon as you 

Working Outfit have enrolled as one of my personal and private 
students. This enables a few young men or older men who 
could not otherwise take up this prac- g 

tical, personal training which I give, to pay their way as they goalong. Write for this plan I Guarantee 

today. Put your name on the coupon at the bottom and get it in to me right away. If you To instruct you until 

have been one of Py who have dreamed of the future of greatness and power, send the coupon. competent and in a 


month and furnish 
It will yoy ey help you to find out all about the things which you free $15 Work- 


ng Outfit at once. 


men. Then youcan make up your own mind about what I can do 


free coupon. Send it today. I will mail you absolutely free and prepaid my 

new book, “Successful Draftsmanship.” This tells you about the wonderful oppor- 

tunities there are in this great profession. About the big jobs that are open. 

XX The big future ahead for theeman who gets in now —~ 4 _—— what to do. 
Now, the first thing todo. Send the coupon. Do it tod 


NX Div. 9199, Engineer’s Equipment Co., (Inc.) CHICAGO, ILL. 
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Easy to keep tools sharp with 
the ah Luther Tool Grinder 


Haphazard tool grinding is a thing of the past. 
Fast and perfect sharpe cones is now made 
possible with the Luther “ T MAIDE” Tool 
Grinder. It is smooth, s edy, quiet, accurate 
—almost human. This “BEST MAIDE” Luther 
Tool Grinder has ball bearings, worm gears, 


shaft and tilting frame. Besides, it is fitted with the 
wonderful artificial DIMO-GRIT sharpening wheels. 


Ball Bearing Worm Gear 


The worm gear and shaft on the Luther “BEST MAIDE” 
Grinder are perfect in every detail. We cut them from 
solid steel with special machines of our own designing. Not 
even the very highest priced cream separators are supplied 
with better or ” gears and 
shafts are of extra large diameter, which means greater 

wearing surface. The grinding wheel held by this extra Luther 
heavy shaft must run true and without vibration. 


Ball bearings are used to take up all side thrust and give as perfect ee B t M id 99 
and easy running a piece of mechanism as it is possible to build. es al e 


Tilting Frame Tool Grinder 


The Luther “BEST MAIDE” Grinder can be tilted so that any side of the grinding wheel can 
be utilized. No matter how awkward a tool may be to“ get at,” it is easy to sharpen it with this 
adjusting feature. Our new patented arrangement for swiveling the frame allows quick and accurate 
adjustment to ANY ANGLE — horizontal or vertical—and holds the machine rigidly in any position. 


Double Faced Sharpening Wheel 


The “BEST MAIDE” has a double-faced sharpening F With Chisel and 
wheel. The body is of medium grit for quickly Plane Bit Guide 
Upright bringing a tool to an edge. The smooth and keen 

edge finishing is done on the side face of the wheel, 
which i is of very fine grit, like a finishing hone. This “two in 
one” feature is exclusive with the “BEST MAIDE” Grinder. 


Dimo-Grit Wheels 


DIMO-GRIT, the wonderful new artificial diamond sharpening substance, used in 
the “BEST MAIDE” Grinder Wheels, cuts steel as emery cuts soft copper. It 
makes tool sharpening so easy that your tools are always in perfect edge, your 
work speeds up and production is increased. Will outwear any number of emery 
wheels. No water needed—no danger of spoiling a tool as DIMO-GRIT will not 
draw temper. Guaranteed for 5 years. 


Carried by leading 7 Mail this FREE Coupon 


hardware stores 


Luther “BEST MAIDE” Grinders are on sale l 
by leading dealers everywhere. If, after inquiry, 

you find your dealer does not handle them, and i 


Luther Grinder Mfg. Co., 733 Point St., Milwaukee, Wis. 


Please send me Free your Special Folder i)lustrating and 
describing Luther “ BEST MAJDE” Tool Grinders. 


you will write us stating why he does not; and will also give 
us the name of the line of grinders he does carry, we will 
send you — FREE — a handy little Dimo-Grit Pocket Hone 
in handsome leather case. Descriptive Folder of * “BEST 
MAIDE ” Grinder Free on request. 


SPECIAL FREE HONE COUPON 


In compliance with your condition for Free Hone, I make | 


733 Point Street Milwaukee, Wis. 


W. F. HALL PRINTING COMPANY, CHICAGO 


| 

| 

| 
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Most Wonderful of Toys! 


Castles, towers, bridges, forts and battle- | Made of eternal stone, in beautiful, soft, 


ments rise as by magic under the child’s hand. These permanent colors! The splendid models that can be 
are the remarkable, indestructible building blocks that created with these beautiful toys are a constant source 
fascinate and delight the children and the whole family. Every of delight. Richter’s Anchor Blocks are the best Christmas gift 
block is a perfect fitting part of buildings of every style and de- for any child. Learn about these wonderful building blocks. Just 
sign the imagination may fancy. The greatest toys ever made. send the coupon below, or you can order at once by Parcel Post. 


Richter’s Anchor Blocks 


Fun for the whole family! The best gift Santa Claus can bring. Cannot 
break, last forever. It is the marvelous toy that holds the interest for years. The 
very thing for bachelor uncles, aunts and grandparents. Richter’s Anchor Blocks are 
made in Rudolstadt, near the capital of German Toy Land. These great toys develop 
the artistic instinct and bring out the latent talent for design. Send coupon today for 
full description and colored pictures of beautiful models and blocks. Do it now. 


Outfit NON 2.40 
No. 5 N $ Parcel 


This outfit contains metal parts which are 
very popular. Size l4x9° x2 inches. Contains 
101 Anchor Blocks, 1 box of 15 metal parts, 
3 books of desigys. 6 sheets of figures, 1 pack- 
ing design and 1 grourd plan. Weicht 8 Ibs. 
Price $2.25. By Parcel Post $2.40, postage paid. 


the Coupon Today. 


sets right away send price. 


Special! 
Parcel Post 


If you cannot get Richter’s Anchor Blocks 
through the dealer with whom you * 
been trading, send your order direct to . 
and we will nll itthrough a reliable dealer 
near you or will ship the blocks direct by 
Parcel Post. If yoa want to be sure of 
getting a set by Christmas at this 
price you must order before Dec. 15th. 
After that date we will be obliged to send 
ata different zone rate, postage 52c on each 
set. After Dec. 15th: Set No. 6, §2.52; 
Set No. 5, $2.77. If we can send to you 
from convenient dealer we will refund 
difference in postage. To secure a set of 
these wondertul blocks at once, send for 
either of the sets. Places you under 
no obligations whatever. If you do not 
find Anchor Blocks even more attractive 
than we say, you are at perfect liberty to 
return them at our expense and we will 
refund your money without question. 


Handsome Colored Pictures Free! 


If your dealer does not keep Anchor Blocks be sure to send the coupon and 
we will send you the beautiful colored pictures of the different sets and 
illustrations of handsome models built with them. 

right away order one of those shown above. 

these remarkable toys. Simply write your nameand address on the 
coupon and mail it to us today. We will send you free and post- 
paid full particulars about Richter’s Anchor Blocks. Send 


Don’t fail to investigate 


F. AD. RICHTER & CO. 


74-80 Washington St., Dept. 1199, NEW YORK 


If you want a set 


< » 4 
4 
Ab 
Outfit $2.15 
No 6 Parcel 
7 
| Prepaid ¥ Prepaid 
Packed in a varnished box with sliding cover 
and metal corners. Size 123,x8%x2 inches. | 
Contains 105 Anchor Blocks, 3 books of «'e 
signs, 6 sheets of ficures, 1 packing design 
and 1 ground plan. Outfit weichs & Ibs, 3 ozs } 
Price 32.00. Parcel Post $2.15, postage paid, po 
Free Coupon * 
F. AD. RICHTER & CO. 
Dept. 1199 
74-80 Washington St., New York 
GENTLEMEN: With no obligations what- 
ever to me, Fe may send me free and 
sty your descriptive circular in colors 
1) particulars of Richter’s Anchor Bl 
Address 
If you want to get either of thers eer 
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